WD 2006/ 129882 PCT/ JP2006/ 311472 1 DESCRI PTION LI QU D CONTAINER, LIQU D
SUPPLYI NG SYSTEM 5 AND CIRCU T BOARD FOR LI QUI D CONTAI NER [ TECHNI CAL

FI ELD] 10wydbeogazesgent invention relates to a liquid copraeiypsie3fatd qui d
suppl ying system conprising the container, a manufacturing nethod for the

container, a circuit board for the container and a liquid containing
cartridge. Mre particularly, the present 15 invention relates to a liquid
container which is wusable with ink jet recording and which is capabl e of
notifying a state of the liquid container such as a renaining ink anount
of the ink container, by light eni PEPGRIRBEMS such as a LED, to a liquid
suppl ying 20 system conprising the container, to a manufacturing nethod of
the container, to a circuit board for the container, and to a liquid
containing cartridge conprising the container. 25 [ BACKGROUND ART] Wth
recent wider use of digital caner%}QQﬁ% CRAEERER increasing for printing

Sonnected w'th a printer (rebsPdrg  GE0eD)C RaT=fs, non-PC printing.
Anot her 5 AND

CIRCUIT BOARD FOR LIQUID CONTAINER

[TECHNICAL FIELD]

10 vThe present invention relates to a liquid
container, a liquid supplying system comprising the
container, a manufacturing method for the container, a
circuit board for the container and a liquid
containing cartridge. More_particularly, the present

15 invention relates to a liquid container which is
usable with ink jet recording and which is capable of
notifying a state of the liquid container such as a
remaining ink amount of the ink container, by light
emitting means such as a LED, to a liquid supplying

20 systeﬁ'comprising the container, to a manufacturing
method of the container, to a circuit board for the
container, and to a liquid containing cartridge

comprising the container.

25 [BACKGROUND ART]
With recent wider use of digital camera, the

demand is increasing for printing with the digital



increasing demand is for printing by setting a card type information
menory nmedi um detachably nmountable to 5 a digital canera directly in a
printer twotwenebdsp the data, and printing them (anot hetcTnemobsii472
recording). Generally, the ink remaiming amount in the ink container of
the printer is checked on a display through a personal computer. In the
case of the non-PC 10 printing, this is not possible. However, capability
of checking the ink renmaining anount in the ink container is desired even
in the non-PC printing. This is because if the user can be aware of the
fact that ink caesed haiparburactily deanasesomidbner prinseal |, the 15 user
can exchange the ink container with a fresh one prior to stating printing
operation, so t¥RECTAIN idRy1dadi/ deddrSm@onndCcowios 160 - prinethgr
operation on a sheet, can be avaided. It is conventional to notify the user

of such a 20 IFHPDNY HENINE dentih &t igdiing dels§|5fté§/‘gelaeﬁ@ﬁfj such as a
LED. F Ja L d- n Pat nt i on Hei 275156
dISC|Og;Se?ﬁgﬁaﬁﬁ%'Hﬁﬁggé% éﬁ i PA%%ﬁh?ﬁag P@BBF&P&& E@ad is

provided with % tfhlfmk q IE%E%Q Qn g% n%?%ng 5 on the
i nk rena|n|ng anD WO St eps. anesé open ﬁpp cati on
2002- 301829 algp- SRt o INAIHE! pioh-REO h.a lam WO
2006/ 129882 PCT/JI52006/§M472 vk\jr?ﬁcﬁ(% T SongPe \f gggﬁﬁ’“ﬁg on the ink

remai ning anBferaiey Saimk @'rﬁ@ r@n&cﬂrﬂﬁﬁ}s o ¢f QW t'h@klnk

container of the printer is checked on.a display
through a personal computer. In the case of the non-PC

10 ’printing, this is not possible. However, capability of
checking the ink remaining amount in the ink container
is desired even in the non-PC printing. This is
becaﬁse if the user can be aware of the fact that ink
remaining amount in the ink container is small, the

15 user can exchénge the ink container with a fresh one
prior to stating printing operation, so that printing
failure during the course of printing operation on a
sheet can be avoided.

It is conventional to notify the user of such a

20 gtateiof the ink container using a diSplay element
such as a LED. For example, Japanese Laid—open Patent
Application Hei 4-275156 discloses that ink container
which is integral with a récording head is provided
with two LED elements, which are switched on depending

25 on the ink remaining amount in two steps. Japanese
Laid-open Patent Application 2002-301829 also

discloses that ink container is provided with a lamp



containers used with one recording device are provided wth said |anps,
respectively.. 5- In addition, in order to neet a demand for high inmage

qual ity, wogbde/mgenta ink, light cyan ink and so on becenye2sedsrn
addition to the conventional four cobor (black, yellow magenta and cyan)

i nks. Furthernore, uses of special color inks such as red 10 ink or blue
ink are proposed. In such a case, seven - eight color ink containers are
used individually in an ink jet printer. Then, a mechanism for preventing
the ink containers frombeing nounted at erroneous positions is desired.
US Patent No. wh3cb3d2585idicbeHosrsdehandengaghngheohfik guema ioisg bet ween.
the carriage and the ink containers are nmade different fromeach other. By
doi ng so, err 8REFHS -noURE | PRfre (3 htordietl s thtsd) fauipriddent ed, when
the.ink containers are nounted on the carriage. 20 Even when the ink
container is FPOVRABETRI H5ed WFéﬁp?nﬁsrﬂ%gﬁ??g%dd%BbQ%,a%%epﬁ%Yhd%gsenbly
side controller, has.to identifé t he _ink,container which is recognized as

containing a YiaP SEHSuneTBe t hESPRREIYOYdo this, it is necessary to

identify the ink contaj ner, 25 for which t si gnal foy turni he.right
| anp on. 1T, for exa%llplaecgdjtz%leor}'nklncéjrﬁdﬁr}r:gcro in%e?rcot?ntd%@acr)lﬁj af%\%riﬁgh

R abe; iE® SRR Lohbotagonll ok O ZR0OLIZR0RE, ang

contai ner whigh %an%bﬁﬁeau§gﬁfﬁﬁiQHEiQFPHnﬁoofhéh@onventional four
color (black, yellow, magenta and cyan)rinks.
Furthermore, uses of special color inks such as red

10 ink or blue ink are proposed. In such a case,
seven - eight color ink containers are used
individually in an ink jet printer. Then, a mechanism
for preventing the ink containers from being mounted
at erroneous positions is desired. US Patent No.

15 6302535 discloses that engaging configurations between.
the carriage and the ink containers are made different
from each other. By doing so, erroneous mounting
(incorrect position) is prevented, when the ink
containers are mounted on the carriage.

26 i Even when the ink container is provided with a
lamp, as described above, the main assembly side
céntroller has to identify the ink container which is
recognized as containing a small amount of the ink. To
do this, it is necessary to identify the ink container

25 for which the signal for turning the right lamp on. If,'

for example, the ink container is mounted on a wrong

position, there is a liability that small ink



ink. Therefore, the em ssion control for the displaying device such as a

| anp has to have correct 5 information of the carried positions of the ink
cont ai nerwo 2066/12088a structure for assuring the correct pecagprespas tions
of the ink containers, there is a staucture in which the nutual
configuration relations 10 between the carrying portions and the associ at ed
ink containers are made different depending on the carrying positions.
However, in such a case, it is required to nmanufacture ink containers
which are different depending on the color and/or kind of the 15 ink, wth
the result of rénsddvast ayentn itseddsrépyefnfiaragnaEhag énki ci ency and/ or
cost. As another structure for accqnplishin%_this a signal line of a
circuit whi chSAitRiBE T MESEd BPntedRsedt PBA 56%ﬁé§naﬁﬁéngI@§ch€al cont act
of the ink 20 c ntaiaer ?nd t he nain,assenbl¥ sidf | ectrical contact at
the carrying 't i ONSHFLQTBar FPEgE™LPFS TR CPHKECL i £OPr'dif ded substantially
i ndependent|ly f.or .each of t.he carrying positigns., L For exanple he si gnal
line for readfﬂﬁFﬂﬁnggl5&“Fﬁfbfﬁ§ i 61F nggﬁpinﬁSZEOcéﬁygiﬁgfrgﬁ of the

i nk cont ai per,; _for trolld t uaki.on. a_LED is.provided for each
of the ca?ryfﬁﬁ?ﬁggﬁgf%h§#§3§¥%C%%€ﬁ%§ E%%gg%gﬁg,okfg?helggad WO

2006/ 129882 PCH1R20@6/s311472 color information does not neet the carrying
position, the erroneous nounting of the ink container is discrin nated.

As to a structure for assuring the correct
carried positions of the ink containers} there is a
structure in which the mutual configuration relations

10 between the carrying portions aad the associated ink
containers are made different depending on the
carrying positions. However, in such a case, it is
required to manufacture ink containers which are
different depending on the color and/or kind of the

15 ink, with the'resulg-of disadvantages in terms of
manufacturing efficiency and/or cost.

As another structure for accomplishing this, a
signal line of a circuit which will be closed by
connection between the electrical contact of the ink

20 cantainer and the main assembly side electrical
contact at the carrying position of a carriage or the
like, is provided substantially independently for each
of the carrying positions. For example, the signal
line for reading ink color information of an ink

25 container out of the ink'container,vfor controlling
the actuation of a LED is provided for each of the

carrying positions. With such a structure, if the read



However, this structure results in increased 5 nunmber of signal lines. As
ment i oned herei nbefore, recent ink jet printers or the |like use a greater
nunber ofwbinesi20ds2i nks to inprove the print quality. Poegenessase of the

nunber of the signal |ines increasessthe cost particularly in such
printers. On 10 the other hand, in order to reduce the nunber of wring

|l eads, it would be effective to enploy a so-called conmon signal |ine
using a bus connection, but sinple use of such a common signal |ine as bus

connection cannot determ nes the ink containers or the 15 carrying

posi tions of tdwelamkindgmme tienrs . dogsDInSCL @BERELHE THIEE riyNvigNPloGht ion,
Accordingly, it is a principal object of the present invention to provide
a liquid contdihfererrpnezmd impuind igppifyithg dydt eontedpeirsiisg t he cont ai ner,
a manufacturing nmethod for the container, a circuit board for the
cont ai ner and HIG%Hidad&st-ai ning cartridge, wherein |ight em ssion

control of displaying devi ces such as LED are carried out through 25
non- cont act communi cabPBRAVEET ngRAS cBRFONT &Rt effel F ot WP {ﬁ?ﬁ%ﬂ??% of

Che. prosent | VSR on " IOUS00s/ 196882 RETTIPROTRT 10972 "o PhEre (o
Cont ai mer - & RENUIaGT oY DG ABCREE o™t hcc Shia) e 2 EPPREr board for
the container Apgher |JAUihOYRIMNKAI to improve the print quality.

The increase of the number of the signél lines

increases the cost particularly in such printers. On

10 the other hand, in order to reduce the number of

wiring leads, it would be effective to employ a

so-called common signal line using a bus connection,

but simple use of such a common signal line as bus

connection cannot determines the ink containers or the

15 carrying positions of the ink containers.

[DISCLOSURE dF THE INVENTION]
Accordingly, it is a principal object of the
present invention to provide a liquid container,  a
20 liquid supplying‘system comprising the container, a
manufacturing method for the container, a circuit
board for the container and a liquid containing
cartridge, wherein light emission control of
displaying devices.such as LED are carried out through
25 non-contact communication using a common antenna for a
plurality of carrying positions for the ink containers.

According toe another aspect of the present invehtion,



5 cartridge, wherein the light em ssion control for the displaying devices
are effected on the basis of determnation of the carried positions of the
i nk contwones2ogdacordi ng to an aspect of the present ipovgridoeB1147210 t here

is provided a liquid contai ner detachably nountable to a recording
apparatus to which a plurality of liquid containers are detachably
nount abl e, wherein said recordi ng apparatus includes an apparatus antenna
and phot oreceptor nmeans, said 15 liquid container conprising a container
antenna, comunicatable with the apparatus antenna w thout physical
contact therelidleweens pmovafledmat logqustiocongaipert i anltapadhl e of storing at
| east individual information of said |iquid container; a light emtting 20
portion; and avppdtyiol eystem compréoblinpgtheghentenmssi o of said |ight
emtting portion in response to a correspondence between a signal
indi cative i AgnWf@gaMriRgoRRRPPEnLetpphEedoRhR UG, sai @l EdRiti ner antenna
and said information stored in said 25 inforpmation storing portion.
According to &P6tRero&spEEt CBNteRBepr 88ENE LiAVENt FORt21RERS is provided a
i quid container WO 21)1%9/%2988ﬁhPCI[JE 006[3%14;2 7 deiaﬁhabk% nount abl e
to a recordi n§pgarEus §Whfch™a pPraffit §oof I?ﬁ%?ﬂ? ohthi h8fs are
detachably mounighl ey ehereln said Leeardindoarparatls; (ngkudes an
apparatus antenna a Sho of éCéptor means, sal
determination of the carried positions of the ink
containers.
According to an aspect of the present invention,
10 there is provided a liquid container detachably
mountable to a recording. apparatus to which a
plurality of liquid containers are detachably
mountable, wherein said recording apparatus includes
an apparatus antenna and photoreceptor means, said
15 liquid container comprising a container antenna.
communicatable with the apparatus antenna without
physical contact therebetween; an information storing
portion capable of storing at least individual
\ ,
information of said liquid container; a light emitting
20 portién; and a controller for controlling light
emission of said light emitting portion in response to
a correspondence between a signal indicative
individual information supplied through said container
antenna and said information stored in said
25 information storing portion.

According to another aspect of the present

invention, there is provided a liquid container



5 liquid container conprising a container antenna communicatable with the
appar atus antenna w thout physical contact therebetween; an information

storing wonvimnogzgapabl e of storing at |east individual pcirpbsuosmiiyon of
said liquid container; a light emttimg 10 portion for emtting |ight
toward the photoreceptor neans; and a controller for controlling em ssion
of Ilight of said light emtting portion when information indicated by a
signal indicative of individuals information supplied through said
contai ner antenna 15 and said information stored in said.information

st ori ng neans,defrachdiel s armpintabtlie $ocle aesorddngr epremethisght whiiski on of
the light emtting portion can be controlled both on the signal inputted
t hrough the arit el oflthef Ak a dc geniird@erel pgei decenhabhir) '
comuni catable with the antenna provided in the recordi ng apparatus side
and on the i MBTHRRIGH shemean ﬁp@léoﬁ@&Oﬁ&ngEeeﬁarﬁtpﬁelneiﬁﬁﬁéd i nk
containers receive the sane control__si throgﬁh the wireless

|
communi cat i on UsiHPIHE o nys ﬁ&ﬁk%%gggﬁﬁPﬁp telfid™Sonf§ the ink
tai hat, . Y t Jnf i . t the, Light i i
cont ai ner E,ajdﬁggg%%x?ﬁ%id%énag&|fqgl §2FC%r%¥ﬁgHﬁb §§68%% eni ssi on

control. By doi € em ssion con 0 39882

PCT/ JP2006/ 31%%uarﬁéy4%§1eefnittﬂ WePARHa0 s BARshALe,QRhyytor the ink

cont ai ner part _ erm ned. For “exanpl e, en the carriage carrying
the plurality ofydide CUURING TheFR¥RIwdE langhh rerhbtiBe BebkiAg IS

actuated at a _ _

portion capable of storing at least individual
information of said liquid container; a light emitting

-10 portion for emitting light toward the photoreceptor
means; and a controller for controlling emission of
light of said light émittihg portion when information
~indicated by a signal indicative of individual-
information supplied‘through said container antenna

15 and said information stored in said information

storing means, arebthe same.

With such a structure, the light emission of
the light emitting portion can be controlled both on
the signal inputted through the antenna of the ink

20 container (liquid container) communicatable wiﬁh the
antenna provided in the recording apparatus side and
on the information of the ink container. Even if the
carried ink containers receive the same control signal
through the wireless communication using the common

25 main assembly antenné, only the ink container that

meets the information can carry out the light emission

control. By doing so, the emission control of the



5 predeter

W ong posi
cont ai ner
posi tions
em ssion c
W rel ess

m ned position, sequentially. Wth this, the light emssion is
detected at the predeterm ned position. Then, the ink container with which
the |i ghtwoensssbsdn i s not detected i s recognized as beipag/rtoosBigtk at a
tion. By doing so, the usergsmay 10 be pronpted to renpunt the ink
to aright position, and in this manner, the respective carried

of the ink containers can be detected. As a result, the

i ght

ontrol for the displaying device such as the LED through the

15 conmuni cation using the common nmai n assenbly ant enna,

for the
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can be effected for the ink container the position

of the present invention will_becone nore apparent upon a
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position. Then, the ink container with which the light

emission is not detected is recognized as being

mounted at a wrong position. By doing so, the user may

10 be prompted to remount the ink container to a right

position, and in this manner, the respective carried

positions of the ink containers can be detected.

As a result, the light emission control for the

displaying device such as the LED through the wireless

15 communication using the common main assembly antenna,

for the carried positions of the ink containers, and

the light emission control of the displaying device

can be effected for the ink container the position of

which is determined.

20 These and other objects, features and

advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

25 accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]



present invention. Figure 3 is schematic side views (a) and (b) of
contai ner according to the first enbodi nent of the present invention,
i 11 ustratwogodsunedsbon of a 10 substrate provided on thepcmlgpoostaumer .

Figure 4 is an enlarged view (a) of a9major
shown in Figure 3, and a

a side view (a) and a front view is (b) of an exanple of a controll
substrate nounted on the ink container of the first enbodinment. Figure 6
is a side view (a) and a front view (b) of a nodified exanple of the

controller substrate Fhguntetl bs &heidakvicont &nera atwortdivigw olkhe first

20 enbodi ment .

Figure 7 is a side view (a) and a front view (b) of

the ink

part of the ink container
view (b) as seen in a direction IVb. Figure 5 is

er

anot her

modi fi ed exanpingl ¢f bokd ool | @) ofulbst Aakecabtatagroacchediinlk Eont ai ner
the first enbodinment. 25 Figure 8 is a side view of an ink
cont ai ner |IEU§P#§¢|@@Q§@£R@WH<¥%éh@oﬁFP§FP§r1§M6§F#8Fe of Figure 7. WO
2006/ 129882 PCT/ JP2006/ 31147 10 Figure 9 s a,side viewill stratl
anot her exanple of u&hger®isthe 2o ?Eﬁ??ﬁ S - %Y%ﬁ1¢ﬁ &hey.

10 is a S|ge v%§¥%&§%:and a front V'emk>§h%b%lof a f rther dlf%ﬁd

according to

of the con

10

15

20

25
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ainer according t Ist" odlment
present invention.

Figure 3 is schematic side views (a) and (b) of
the ink containef according to the firét embodiment'of
the present invention, illustrating function of a
substrate provided on the ink container.

Figure 4 is an enlarged view (a) of a major
part of the ink container shown in Figure 3, and a
view (b) as seen in a direction IVb.

Figure 5 is a side view.(a) and a front view
(b} of an exémple of a controller substrate mounted on
the ink container of the first embodiment.

Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
mounted on the ink container according to the first
embodiment.

Figure 7 is a side view (a) and a front view
(b) of another modified example of the controller
substrate mounted on the ink container according to
the first embodiment.

Figure 8 is a side view of an ink container

illustrating a use of the controller substrate of

Figure 7.

ng
Fi gure
exanpl e



substrate nmounting on the ink container according to the first enbodi nent.

Figure 11 is a side viewillustrating a use of the controller substrate of
Fi gure 10wpnros/dess2on the 10 ink container. Figure 12 ipeTapsobeimtd ¢ si de
view illustrating another exanple ofiothe structure and an operation of a

maj or part of the ink container according to the first enbodinent of the
present invention. 15 Figure 13 is a side view (a) and a front view (b) of
a further exanple of the controller substrate nounted on the ink
container. Figure 14 is a perspective viewillustrating an exanple of a
recordi ng head unit hBdguuge e hd derside 20l evhiicdl ddwerdvikhg omcimer accor di ng
to the first enbodinment is nountable. Figure 15 is schematic side views
((a) - (c)) iddamptleaitngsageopdr ahieorootrpbliari agbandadenofintiggreof the

i nk container according to the first enbodinent 25 to the hol der shown in
Figure 14. Fidure 16 are perspective views (a) and (b) of another exanple
of a nmounting portion_of the ink WO 2006/ 129882 PCT/JP2006/ 311472 11
cont ai ner accordi ng tolIHe® £1¢ sts enbvisehiterof (Ahandredeitnti Midit i on.

Fioune L7 shovp,an o4l o1, 2RRCLANSS o, ar.Lnke bE!BLINLEL Lo uhich Che ik
substrate mounting on the ink container according to
the first embodiment.

Figure 11 is a side view.illustfating a use of
the controller substrate of Figure 10 provided on the

10 ink container.

Figure 12 is a schematic side view illustrating
another example of the structure and an operation of a
major part of the ink container according to the first
embodiment of the present invention.

15 Figuré 13 is a side view (a) and a front view
(b) of a further example of the controller substrate
mounted bn the ink container.

Figure 14 is a perspective view illustrating an
example of a recording head unit having a holder to

20 which'the ink container according to the first
embodiment is mountable.

Figure 15 1is séhematic side views ((a) - (c))
illustrating an operation of mouﬁting and demounting
of the ink container according to the first embodiment

25 to the holder shown in Figure 14.

Figure 16 are perspective views (a) and (b) of

another example of a mounting portion of the ink’



Figure 18 is a perspective view of the printer in which the main assenbly
cover 201 of Figure 17 is open. Figure 19 is a bl ock diagramshowi ng a 10
st ruct ur ewof2oe/essbr ol systemof the ink jet printer. Pegurmod®1iaimows
structure of signal line wiring for mignal transm ssion between the ink
container and the flexible cable of the ink jet printer in ternms of the
substrate of the ink container. 1s Figure 21 is a detailed circuit diagram
of the substrate having a controller or the like. Figure 22 is a circuit
di agram of a nodified. exanple of the substrate of Figure 21. Figure 23 is
a timng chartcanaigiamatasadiag 2@ ddea hiristi sgbaddmesadpfigtbperations to
and froma nenory array of the substrate. Figure 24 is a timng chart
illustrating RERIPRY oA VARY @®act uation of LED 101. Figure 25 is a flow
chart illustrating a 25 contyol process relating to nmounti ng and denounti ng
of the ink contai nerFé%‘éﬁ‘?diﬂgs}g%w%ma’én%‘&ﬁ?’he%?p?ﬁrat% Yr edent™ nvent i on.
. WD 2006/ 129882 PCT/ JP2006/ 311472 .12 .Figure 26 is a flow,chart of a
nounti ng and %ﬁﬁﬁﬁ%ﬁ& rooé'i‘gs??loftrltehelr’iknI?Oé‘(%ﬁtlgfeﬁetacf:ﬂr\é/?@ar5025. Fi gure
27 is a flow t-.show A ai:l t.ing confirmation control in
Figure 26. 9s |gurfel s?hr&%v(\)rgqén%gtatlg ?'\%u%%%\%ﬁi'ch all of the

Figure 18 is a perspective view of the printer
in which the.main assembly cover 201 of Figure 17 is
open.

Figure 19 is a block diagram.shOWing a

10 structure of a control system of the ink jet printer.

Figure 20 shows struéture of signal line wiring
for signal transmission between the ink container and
the flexible cable of thevink jet printer in terms of
the substrate of the ink container.

- 15 Figure 21 is a detailed circuit diagram of the
‘substrate having a controller or the like.

Figure 22 is a circuit diagram of a modified
example of the substrate of Figure 21.

Figure 23 is a timing chart illustrating the

20 data Qriting and reading operations to and from a
memory array of the substrate.

Figure 24 is a timing chart illustrating
actuation and deactuation of LED 101.

Figure 25 is a flow chart illustrating a

25 control process relating to mounting and demounting of
the ink container aécording to an embodiment of the

present invention.



ink containers are correctly nounted at correct positions, and therefore
the LEDs are switched on, respectively, in the process of the control for
the nounvongosangssdenounting of the ink containers, in peTOROE3(1R)2 Shows
novenent of the carriage to a position for validation which is carried out
using light (light wvalidation), after the main assenbly cover is closed
subsequently to the LED lightening. Figure 29 illustrates the |ight

validation 15 process (a) - (d). Figure 30 also illustrates the Iight

val i dation process (g)_ - (d). Figure 31 is a flowchart illustrating a
recordi ng process acc8rdiig§ £6 ibheaehbod gRart off theno@otimeserd inventi on.
Figure 32 illustrates structures of an ink container and a nounting

portion ther edteRREDy HHPiF e etthdh e dbddicreteisen Ha Fieysat 2bavent i on,
and a nounting operatijon thg;}eof n%aé - (Cl|)1|' 25 Figure 33 is a perspective
viewillustrating a gUFPed’ ekanpl B1OF THRCStTRRYIRG b1 . dgidyut & 32.
Figure 34 is a perspective.view.of a printer, tq W 20 129882

PCT 152006/ 31 15 I8 ST Pled 40m SOBEainar AdSrsi %?m sai d anot her
enbodi nent .of the pre LNyent [ 351 s, chematjc side view (a)
and a schgma_ti C fr'ont%%glhg\%v %g)é%? Sémgi %ﬁgg%n %1% nler‘rffl “Z%%%% |inlg O%qierbe a
further enmbodiiBdtc it dife Y @3N IR IVORounted at correct

positions, and therefore the LEDs are switched on,
respectivély, in the process of the coﬁtrol for the
mounting and demounting of the iﬁk containers, in
10 which (b) shows movement of the carriage to a position
for validation which is carried out using light (light
validation), after the main assembly cover is closed
subsequently to the LED lightening.
Figure 29 illustrates the light validation
15 process (a) —A(d);
Figure 30 also iilustrates the light validation
process (a) - (d).
Figure 31 is a flow chart illustrating a
recording process according to the embodiment of the
20 preseﬁt invention, |
Figure 32 illustrates structures of an ink
container and a mounting portion thereof according to
another embodiment of the pfesent invention, and a
mounting operation thereof (a) - (c). |
25 Figure 33 is a perspective view illustrating a
modified example of the structure of Figure 32.

Figure 34 is a perspective view of a printer to



Figure 36 is a schematic side view of a nodified exanple of the structure
of Figure 35. Figure 37 is a schematic side view of a nodified exanpl e of
t he strucworeosmihogsegure 35. 10 Figure 38 is a perspecti veTarsnsBii4z printer
having a structure according to a further enbodi nent of the present
invention. Figure 39 is a circuit diagramof a substrate having a
controller and the |like, according to a 15 further enbodi nent of the
present invention. Figure 40 is a timng chart of an operation in the
structure of the enbodinent. Figure 41 is a side view (a) and a front view
(b) of a furtWéﬂCéxéhplénéfCpﬁéaébﬁtr®¢¢@¥d3@%st@a§%@d:Hﬁqﬁ&mWEed on the ink
container. Figure 42 is a side view (a), a front view (b) and a bottom
view (c) of aﬁmpﬁﬁlﬂéﬁﬁapﬁeﬁhécééﬁaﬁﬁb $BVeRtiRt her embodi nent of the
present invention. agure 43 is, a C|r U|t dla%r millustr tln% 25 details

of a substrate inclu %&P%Fc%ﬁn%%n% & Rdevr 3@ )t RBY Ak
contai ner, according.to_a further iment_of the present |n entlon WO
2006/ 129882 PETRSPIOAES $T2A72 V15 :&?gb 98 55 paRcantalie” degrs
FEEra S ey b i S
invention. 5 Figure 4p;dg-& $ 06 i @W¥Heat id iR WMleeWoltbh
modified example of the structure of Figure 35.
Figure 37 is a schematic side view of a
modified example of the sfructure of Figure 35.

10 Figure 38 is a perspective view of a printer
having a structure according to a further embodiment
of the present invention.

Figure 39 is a circuit.diagram of a substrate
having a controller and fhe.like, according to a

15 further embodiment of the present -invention.

Figure 40 is a timing chart of an operation in
the structure of the embodiment.

Figure 41 is a side view (a) and a front view
(b) of a further example of the controller substrate

- 20 mountea on the ink container.

Figure 42 is a side view (a), a front view (b)
and a bottom view (c) of an ink container according to
a further embodiment of the present invention.

Figure 43 is a circuit diagram illustrating

25 details of a substrate including a controller, and the
like, for the ink container, aécording to a further

empbodiment of the present invention.



and a bottomview (c) of an ink container according to

a further

enbodi nent of the present invention. Figure 46 is a side view (a) and a
front vi ewop 206)y120d82control | er substrate nmounted to the ipakkthosenta ner
according to a further enbodi ment of t4he present invention. Figur
circuit diagramillustrating details of a substrate including a
controller, and the |like, for the ink container, according to a further 15
enbodi ment of the present invention. Figure 48 is a circuit diagram
illustrating details of a substrate including a controller, and t
for the ink contalnerFl®@n@r%ﬁrkﬁti)Q%an%UuﬁiaqﬁﬁmxﬁhﬁuﬂtnﬂtlmMe pr esent
invention. 20 Figure 49 is a_ side VI€M/£a and a front view (b) o

further exanpFetsflehelcantrbPLERtubse
Figure 50'is a circuyit diagramillustratin

e 47 is a

he 1Iike,

f a

afengnpurtebrehalehe anRk Eont ai ner.
details of a_substrate

i ncluding a c&ﬁﬁ?mlﬁ@F t&ﬁdlpﬁecoﬁﬁaFPRE' gSF®Fﬂé“?nR°c%n§%¥B@?r accor di ng
to a further ng %ﬂ g esen%Tlnvenglon Figure 51 is a circuit
di agram il | usfr&P ﬁ&e 60 F29883°PCTHIP20067 311472 15 details of a

substrate %ncl udi ng achn%%o%g rrentaaorgcteﬂ%léd k@ foar ftlfg;lg Q}i &,IOSI;D?

e prese t" i nvention.

according To a further

i ner,

ure 52 is a

top plan view,(a) , 8o3kde VieW (8) (B ad LRRNEONESYHEE) 2@BGr Qs RQtEOM Vi ew

(d) of an ink

a further embodiment of the present invention.

-Figure 46 is a side view (a) and a front view

‘(b) of controller substrate mounted to the ink

10 container according to a further embodiment of the

present invention.

Figure 47is a circuit diagram illustrating

details of a substrate including a controller,

like, for the ink container, according to a further

15 embodiment of the present invention.

Figure 48 is a circuit diagram illustrating

details of a substrate including a controller,

like, for the ink container, according to a further

embodiment of the present invention.

20 Figure 49 is a side view (a) and a front view

(b) of a further example of the controller substrate

mounted on the ink container.

-Figure 50 is a circuit diagram illustrating

details of a substrate including a controller,

25. like, for the ink container, according to a further

embodiment of the present invention.

Figure 51 is a circuit diagram illustrating

and the

and the

and the



contai ner according to a further enbodi nent of the present invention.
Figure 53 is a perspective viewof a main assenbly of the ink jet printer
wi th t he wowedss/20sk2 10 thereof is renpved, in which thepcmpoostaimer
according to a further enbodi ment of tshe present invention is |oaded.
Figure 54 is a block diagramillustrating a control systemof the ink jet
printer for use with the 15 ink container. of the further enbodi nent.

[ BEST MODE FOR CARRYI NG OQUT THE | NVENTION] The description will be nade as
to the enbodinents of the present invention in conjunction 20 wth the
acconpanyi ng deawingspfi a shbstebkkewingludidgra dontMeshbar cahnddt thuet ure:
1.1 Ink Container: 1.2 Mddified Exanple: 25 1.3 Ink Contai ner Mounting
Portion: 1.41lR&eor domgtDeviios: ceant@bnerel aSystéimg W 290564 120882

PCT/ JP2006/ 311472 16 2.1 General Arrangenent: 2.2 Connecting Portion:
2.3 Control Pesbesdment QlfhéheEﬁﬁééﬁﬁ’éntléveBtlon{\/Echanl cal Structure: 1.1

I nk Cont ai ner (Fi gure 1 - 5q2ure 5): , , ,
a top plan view (a), a side view

5 (b), a front view (c) and a bottom view (d) of an ink
contaiher accordipg to a further embodiment of the
present invention.

Figure 53 is a perspective view.of a main
assembly of the ink jet printer wiﬁh the cover 201
10 thereof is removed, in which the ink container
according to a further embodiment of the present
invention is loaded.
Figure 54 is a block diagram illustrating a
control system of the ink jet printer for use with the

15 ink container of the further embodiment.

[BEST MODEVFOR CARRYING OUT THE INVENTION]-
The description will be made as to the

embodiments of the present invention in conjunction
20 with the accompanying drawings, in the following

order:

1. Mechanical Structure:

1.1 Ink Container:

1.2 Modified Example:
25 1.3 Ink Container Mounting Portion:

1.4 Recording Device:

2. Control System:



Figure 1 is a side view (a), a front view (b) and a bottomview (c) of an
i nk container according to a first enbodi nent of the present invention.

Fi gure 2 W0 2oes/@9ssecti onal side el evation of the ink coptajypsnesaaror di ng
to the first enbodiment of the presents invention. In the follow ng
descriptions, the front side of the ink container is the side which is
faced to the user who is manipulating the ink container 15 (nounting and
dermounti ng operation of the ink container), which provides the user with
information (by light em ssion of LED which will be described

herei nafter). 2c 1l GeFegadeAtranfiemgnk:contai ner 1 of this 20 enbodi nent has
a supporting nenber 3 supported on the |ower portion at the front side

t hereof . The Zsépfonnies§lrenBert3dons nmade of resin material integrally
nol ded with. an outer casing of the ink container 1, and the ink container
1 is displ ace#blPe C25taBéuFTacpdFti on of the ink contai ner to be supported
when the ink container 1 ig,nnunted to the container holder. The ink
container 1 is -pP&PEded™BRIIPENFEAr WO 2006/ 129882 PCT/ JP2006/ 311472 17

side and front, side wth Lrst.engaging portion 5 and second engagi ng
dsebERDERy SofipkRikrERe

portion 6,5re RugHar éngageabl e wth | ocking portions

&rf‘r’]i fﬁg 'SB a7 GoRlgl %ﬁ%tQ?éQ?r-(FhﬁuEQW Q”’PQQ?P@”B) ;they are 5 integral
ppor'ti ng nenber 3. By engagenent ~the engaging portion 5 and
the engaging portion Bigure 1 is a side view (a), a front view (b)

and a bottom View (c) of an ink containér according to
a first embodiment of the present invention. Figure 2

10 is a sectional side elevation bf the ink container
according to the first embodiment of the present
invention. 1In the-following descriptions, the front
side df the ink container is the side which is faced
to the user Who is manipulating the ink containér

15 (mounting and demounting operation of the ink
container), which provides the user with information
(by light emission of LED which will be described
hereinafter). (

In Figure 1, the ink container 1 of this

20 embodiment has a.supporting member 3 supported on the
lower portion at the front side théreof. The
supporting member 3 is made of resin material
integrally molded with an outer casing of the. ink
container 1, and the ink container 1 is displaceable

25 about a portion of the ink container to be supported
when the ink container 1 is mounted to.the container

holder. The ink container 1 is provided on its rear



with the | ocking portions, the ink container 1 is securedly nounted in the
ink container 1. The operation during the nounting will be described 10
her ei naf two 20&fpgseng to Figure 15. The bottom surface etTthRmosBkiaront ai ner
1is provided with an ink supply port7 7 for ink supply, which port is
connectable wth an ink introduction opening of the recording head which
w Il be described 15 hereinafter, by nounting of the ink container 1 to the
cont ai ner hol der. A base nenber is provided on the bottom side of the
supporting portion of the supporting nenber 3 at a position where the
bottom side aidet kad foentsisddei Withsacfiwsthergatingheertite 20 base
menber may be in the formof a chip or a plate. In the follow ng
description, i@nd $ecaiNce@nsghsdr RPET1ON00, FREOPELRVEEYa Wetthonde side

el evation of the ink container 1. An inside of the ink container 1 is 25
di vi ded into &RIEARIESeMiSTy LOREADEr PRIEWANENPFSVHABYi H#Rd2 adj acent t he

f t side wh th ti 3. and th trate 100
o1 ovi ded. and RAB H536 36552 FETEIRS0BRPILATIL: TENREGATFve pr osur e

ti mber. [ 2r 1 Lehai ' ' t th
ear ai do S and RO T S T 6 BT R el TRt n B PSSRt R0 7

e ormsdntton B AL ST SRS, Rl Ve SoRisR U Spoenenal s rerter
through a with the locking portions, the ink container 1 is
securedly mounted in the ink container i. The
operation during the mounﬁing will be'described
10 hereinafter referring to Figure 15.

The bottom surface of the ink container 1 is
provided with an ink supply port 7 for ink suppiy,
which port is connectable with an ink introduction
opening of the recording head which will be described

15 hereinafter, by moﬁﬁting of the ink container 1 to the
container holder. A base member is provided on the
bottom side of the supporting portion of the
supporting member 3 at a position where the bottom
side and the front side intersect with each other. The

20 base ﬁember may be in the form of a chip or a plate.

In the following description, it is called "substrate"
100.

Figure 2 is a sectional side elevation of the
ink container 1. An inside of the ink container 1 is

25 divided into an ink reservoir chamber 11 which is
provided adjacent the front side where the supporting

member 3 and the substrate 100 are provided, and a



comuni cation port 13. The ink reservoir chanber 11 contains the ink al one
in this enbodi nent, whereas the negative pressure generating nenber
accomodayongoskRosshanber 12 acconmodat es an i nk absor bi pgTRI®EBALTZLE
(negative pressure generating nenber shich is a porous nenber in this
enbodi nent) nade of sponge, fiber aggregate or the like for retaining the
ink by inpregnation. The porous nenber 15 functions to 15 generate such a
negative pressure as is sufficient to provide balance with the force of
meni scus forned in the ink ejection nozzle of the recording head to
prevent ink | eskiage ver presisarenkeppseting pembebnacoomnb@abingi de and to
permts ink ejection by actuation 20 of the recording head. The upper
surface of thehaeyeti v phdsduié PprBddefngdierBeE hBeorpdHati®Ry chamber 12
is provided with an air vent 12A for introducing the anbient air

there;ntg to é8fev P& ndgatinvE PrasSAFBINACREASINYIEE Rt h K hERRKY suppl y

t t ( i d, th int aini th I i t hi
Blrjﬁdgterm?nreg%%:rglf I 0P8 ke seb a06er 120885 BLTIIRobbe BRSBTS € 10 The
in t ai 1 sh i Fi e 2 ur ed i i
body_of e | REeSeontatnar T g Reureiet e PR A b S e B EREE TP D™

O oy B BRSheI A bk e 6L ey kbl achehentafof gt o ner 1
reservorr communication port 13. The ink reservoir chamber 11
contains the ink alone in.this embodimeht, whereas the
negative pressure generating member accommodatihg
10 chamber 12 accommodates an ink absorbing material 15
(negative pressure generating member which is a porous
member in this embodiment) made of sponge, fiber
aggregate or the like for retaining the ink by
impregnation. The porous member 15 functions to
15 generate such a negative pressure as is sufficient to
provide.balance with the force of meniscus formed in
the ink ejection nozzle of the recording head to
prevent ink leakage from the ink ejection portion to
the outside and to permits ink ejection by actuation
20 of thé recording head.

The upper surface of the negative pressure
producing member accommodating chamber 12 is provided
with an air vent 12A for introducing the ambient air
thereinto to ease the negative pressure increasing

25 with the ink supply out of the recording head, thus
maintaining the negative pressure within a

predetermined preferable range.



chanber 11. After the ink injection, the injection port is sealed by a
seal ing nenber 11A. As regards the case in which the use of the ink 10
cont ai nerwd 2b@ss12gden started, and the ink has been suppcragesii4the
following is possible. For exanple, ®@ a certain point after the ink is
consuned followng the start of the use of the ink container 1, that is,
when the ink remai ning anount in the contai ner becones 15 substantially
zero, for exanple, the sealing nmenber 11A nay be di smounted or may be
broken to reforman injection port, and the ink is injected using an
injector, and then, tHbereéhkr pedtianpect loshpentimeyiderer2-saalied by a
seal i ng nenber 11A or a substitute 20 nenber, if necessary. In place of
usi ng the orighardfagdhired ioh PrRariged myimpody fodr rebé dtnkanot her
position in the top surface of the ink reservoir chanber 11, for exanple,

and the ink nme§PHeiMieck &FOishgh the hepsniosy raded whieh, wild dgeni ng may

be 25 seal ed. For exanpl e, the Enbodi nents of the manufacturing nmethod for
the ink cont ai %?C%]r%er?ﬂ‘erieelrﬂfe%eclb &Y dadiF SraRdr &8€urtifg 1RéPhods i n

whi ch WO 2 06/%%?88 Q&J/%ﬁ?%pG/Bllﬁgz .20 the iﬂ% iS inLected into the ink
cont ai ner cont &t hi SBHE W 8Sponsi biFi £)52&P 6 aRbORt POFCt H_Yi BR. The

seal1ng nenbere iyl detachabloe MUNARE o Rydr dRk L BLGuent of the ink
ge during transportation or storage 0 e manufactured ink
container 1. Thesgeal ing nmawber %ﬁe”gxkb§n9éc@ﬂ¥nyy@ﬁe injection
port is sealed by a sealing membér 11A;
As regards the case in which the use of the ink
10 container 1 has been started, and the ink has been
supplied out, the following is possible. For example,
at a certain point after the ink is consumed following
the start of the use of the ink container 1, that is,
when the ink remaining amount in the container becomes
15 substantially'zero, for example, the sealing member
11A may be dismounted or may be broken to reform an
injection port, and the ink is injected using an
injector, and then, the reformed injection port may be
re-sealed by a sealing member 11A or a substitute
20 mémbef, if necessary. In place of using the original
injection port, opening may be formed at another
position in the top surface of the ink reservoir
chamber 11, for example, and the ink may be injected
through thé opening, and thén, the opening may be
25 sealed. For example, the Embodiments of the
manufacturing method for the ink container are in

tended to cever such manufacturing methods in which



such as a capping or taping nenber or the like, if a predeterm ned sealing
property is provided, and it is renovable when the ink container is

mount ed twotbes/ikGsspecor di ng head. In the case that ink eomia2ieB114R

di smounted fromthe recording head after the start of use, the sealing
menber 7A and the substitute nenber may be used to seal the ink supply
port 7. The internal structure of the ink container 1 15 is not limted to
such a partitioned structure in which the inside is partitioned into the
porous nenber accommodating chanber and the reservoir containing the ink
al one. I n anotther iexams eénjelkéegoions mbebénkmapntetvepycsenbsianhgal |y all
of the entire inner space of 20 the ink container. The negative pressure
generating ne@Rse iresponsibilisy zerchemonatusiEnghehénker ous nenber. In
anot her exanple, the ink alone is contained in a bladder-like nenber nade
of elastic material stedn seal #%H@@ml%?rt% 15 ke tanhah It avedsiltlensi on i n
the 25 direction of expandln the volune thereof. In such a case, the

negative pres§6YQHQ? &RePEE 8“6y°§h§hetéﬁ§|6ﬁa#ﬁg?hguBFﬁﬂder-l|ke menber
to retain %he i ks @D 2%96/12988 PCT/JP%H%§/31147% g g %urther
exanpl e, ar | &4t SPFIACIST Phe StRE298C 0 Gal'PBAT 8P4 EESFs 8Onst ruct ed by

f1exibl rTPtrg’ll dqth h -
ahergrh aesprlng%%br%g i's 2%% |e%£?9§9lﬁe eX| Qﬂ%qugqxééﬁgg 3ﬁ§

negati ve Pr eSS, =S gerepplifd okNcaBYRl RAABS: bPechakigolalpey my “be
manuf act ur ed

predetermlned sealing property is prov1ded and it is
removable when the ink container is mounted to the

10 recording head. 1In the case thét ink container is
dismounted from the recording head after the start of
use, the sealing member 7A and the substitute member
may be used to seal the ink supply port 7.

The internal structure of the ink container 1

15 is not limited to such a partitioned structure in
which the inside is partitioned into the porous member
accommodating chamber and the reservoir containing the
ink alone. In another example, the porous member may
occupy substantially all of the entire inner'spaée of

20 the iﬁk container. The negative pressure generating
means is not limited to the one ﬁsing the porous
member. In another example, the ink alone is contained
in a bladder-like member made of elastic material such
as rubber or the like which produces tension in the

'25 direction of expanding the volume thereof. In such a
case, the negative pressure is generated by the

tension in the bladder-like member to retain the ink.



injecting the ink in the above-described manner. In such cases, the ink
injection may be carried out wutilizing the air vent portion, which is
provi ded wo 28@/i20dspoduce t he anbi ence in order to ease Phe/IRaE&asiNe
pressure tending to increase with inkisupply into the recording head and
in order to maintain the negative pressure within a predeterm ned
preferable range, as described hereinbefore. Wth such a structure, the
air 15 vent portion can be used to inject the ink. The bottom portion of
the ink reservoir chanber 11 is provided with -a portion to be detected 17
at a positiodnoppdertberoeaamph&, renal ¢@dy anpnt edbtder i UK sensor (which
wi || be described hereinafter) provided 20 in the apparatus side, when the
i nk cont ai ner aEcpPEmMogBEAPEdSPACE hbs appas BEwsteq oY nt st kbR Srent, the i nk
remai ni ng anount detection sensor is in ,the formof a  photo-sensor
conprising a MEERETenifld h§epdrki 8ACBRd 18 AGYATCABLE Y itRy tHEr tSRATE The
portion to be detected 17 25 i§ made, of _a %rags areﬁt ff ;ﬁﬁi-transparent
material, an¥PFHERT Re SPAR PsIRBES chit PREHCY hR Tignt ¥5BmThe i ght
emtting portion.is appropriately reflect 06
PCT/ JP20067 315‘29?5’“22%0%5%8&%ex??gﬁ%‘?‘%e@g?%%égp%ér tli%ﬁég’(z%?%h will be
described her einaf LekLsDY (RePLLR MRS FLEMRRY el AEkUALOG, AR IBF! | ned
surface portion having a configuration, angle or the like for this
purpose. 5 Refi%rjreb%gntggt@ﬁg%ﬁ 3n- t Kb 9Hb8vE-abberivieschamiéon wi | be nade
e

as to the strucfure an ,
such cases, the ink injection may be carried out
utilizing the air vént portion, which is provided to
10 introduce the ambience in ordér to ease the negative
pressure tending to increase with ink supply into the
recording head and in order to maintain the negative
pressure within a predetermined preferable range, as
described hereinbeforé. With such a structure, the air
15 vent portion can be used to inject the ink.
The bottom portion éf the ink reservoir chamber
11 is provided with a portion to be detected 17 at a
position opposite to an ink remaining amount detection
sénsor (which will be described hereinafter) provided
20 in thé apparatus side, when the ink container 1 is
mounted to the apparatus. In this embodiment, the ink
remaining amount detection sensor is in the form of a
photo-sensor comprising a light emitting portion and a
light receiving portion. The portion to be detected 17
25 is made of a transparent or semi-transparent material,

and when the ink is not contained, the light from the

,light emitting portion is appropriately reflected



function of the substrate 100. Figure 3 is schematic side views ((a) and
(b)) of a substrate provided on the ink container which the present

i nvent i onwboddhizegspl i cable to. Figure 4 is an enl arged wcewrfm)/3nfi7a nmaj or
part of the ink container shown in Figure 3, and a view (b) as seen in a
direction IVb. Figure 5is a side view (a) and front view (b) of an
exanple of a controller substrate nounted to an ink contai ner which 15 the
present invention is applicable to. The ink container 1 is securedly
nmounted in or to the holder 150 which is integral with the recording head
unit 105 havi pgwabha theoldghg headiiDhg byrteogagenest sviofl the first .
engagi ng portion 5 and the 20 second engagi ng portion 6 of the ink
cont ai ner | wiehcrabedr berkdonkfngrpobyi anpabsnahike skweant | ocki ng portion
156 of the holder 150, respectively. By doing so, the ink container 1 is
secur edl y nouhnedudhnghan hprdéredsourmpcanpenhtono@{Figuwe 5, (b)) in the
form 25 of a |oop provided by a mﬁringhgattern on a side of the substrate

100 of the inkRoBBATHFAECRacPRGLEoNar BC otit §F dEOF stRIDRHTPVposed to an
antenna substrate 152 V%%2006/129 2 PCE%JEZ%QG/Bll%?Z 133 provided in the
hol der 150 so that W§EiEsd9d Y&t ifon it HT&oPed PP Phe i nwardly faci ng

e O e SHRSLLaLE 400, 4 BLOIgeC 1D BLIESLLLGNY m uigo porll o1

sucth as™ a and a control elenent 103 for

controlling t?gnkkggk &% LhENduBOEELLA- 100. Figure 3 is schematic

side views ((a) and (b)) of a substraterprovided on
the ink container which the present invention is

10 applicable to. Figure 4 is an enlarged view (a) of a
major part of the ink container shown iﬁ Figure 3, and
a view (b) as seen in a direction IVb. Figure 5 is a
side view (a) and front view (b) of an example of a
controller substrate mounted to an ink container which

15 the present ihvention is applicable to.

The ink container 1 is securedly mounted in or
to the holder 150 which is integral with ﬁhe recording
head unit 105 having the recofding head 105, by
engagements of the first engaging portion 5 énd the

20 secona‘engaging portion 6 of the ink container 1 with
a first locking portion 155 and a second ‘locking
portion 156 of the holder 150, respectively. By doing
so, the ink container 1 is securedly mounted on the |
holder 150. An antenna 102 (Figure 5, (b)) in the form
25 of a loop provided by a wiring pattern on a éide of
the substrate 100 of the ink contéiner facing toward

outside is closely opposed to an antenna substrate 152



The control elenent 103 controls the light emssion of the first |ight
emtting portion 101 by an electric signal fed through the ink container
si de ant ewoaodddi2eosk® from the antenna substrate 152. Fi gece/sb006a3)143hows
the state in which after the control Bl enment 103 is provided on the
substrate 100, it is coated with a protection sealant. Wen a nenory

el ement for storing information such as a color of the ink in the 15
cont ai ner and/or the renaining anount of the ink contained in the ink
container is enployed, it is set at the sane place, so that it is coated
with the sealpaotvidedrén &bedbedédebedSher ednbleforejirehessubstrate 20 100
is disposed at a |ower portion of the supporting portion of the supporting
menber 3 adj aceRMunieagéeni 8 ®AePéethe sides of the ink container 1
constituting the bottomside and the front side cross wth each other. At
this position, an inclthed"ardaedasB % sy iodded et 5€ B30 om and
front sides of t he K con |ner ore, when the firs i ght
emitting porti6nP f@Ylgﬁthl gﬁtflﬁsbapfg%; ?%étF?ﬁﬂtp9f$E%66#qg9882

PCT/ JP2006/ 31147 24 i_s V8 ed ou rd from fron i the ink
cont ai ner algﬁ%ttﬁg nd |ﬁé sur acesuﬁy ?ﬁls %?gposﬁt%oﬁogf ?L

bstrate 100 f ; < "
substrate &%g.‘%nﬁ Ribar mRl %nrt%JOa.Llll:_ﬁ%I ng dh'q“glhq: e?ﬁngd@ltr{(ggef(%ﬁ% )

directly provi not only to the reco evice
appar at us SuChhas -an¢eBRuUteemeaRneetedontrols the light emission of

the first light emitting portion 101 by an electric
signal fed through the ink container side antenna 102
10 from the antenna substraté 152. Figure 5, (a) shows
the state in which after the control element 103 is
provided on the substrate 100, it is coated with a
protection sealant. When a memory element for storing
information such as a color of the ink in the
15 container and/or the remaining amount of the ink
contained invthe ink container is employed, it is set
at the same place, so that it is coated with the
sealant.
Here, as described hereinbefore, the substrate
20 100 ié disposed at a lower portion of the supporting
portion of the supporting member 3 adjacent the
portion where the sides of the ink container 1
constituting the bottom side aﬁd the front side cross
with each other. At this position, an inclined surface
25 is provided between the bottom and front sides of the
ink container 1. Therefore, when the first light

emitting portion 101 emits light, a part of the light



thereto) but also to the user, by the first light emtting portion 101

al one. As shown by (a) in Figure 3, the light receiving portion is

di sposed wb 20061Q9¢32si tion for receiving the |ight emnittedrirmmysupper

right direction in the Figure adjacem4 an end of a scanning range of the
carriage for carrying the holder 150. At the timng when the carriage
cones to the position, the Iight em ssion of the first light 15 emtting
portion 101 is controlled, by which the recording device side can obtain
predetermned information relating to the ink container 1 on the basis of

a content of tihe dniighted eceiweed 1y firben khehttroneceidengrpenti Ak I n
addition, by controlling the 20 light em ssion of the first light emtting
portion 101 \widritdimercdr nilage héiendndildpesieduafaaecenter portion of the
scanni ng range, as shown by (b) in Figure 3, the user is visually inforned
of the state of the Byghhiendssponitisontd@ttheserulmstirdie dillen the 25
predetermned information relating to the ink container 1. Here., the
predet er m ned Iinfismadtiiosn refl atiad e Whe200&/ £29882nPETAIPR00BE311472 25
cont ai ner gLiquid,containen) 1 includes at |east one  of properness of the
mount i ng sPat igedtHy PReViEest &idternlY( toe thehEeReFIERE ABUAEPNg i s

| et t), f th it f [ f th i nk
Contarner 1 (1A GRLrh e ST SROP PG REcLoRtaPnEPROTEFE ROURBASEn { he

right pOSIt|(”¥Hé}é€g3 %%Ed%ﬁs%h%%hthe user, by the first light

emitting portion 101 alone. As shown by (a) in Figure
3, the light~recei§ing portion is disposed at a

10 position for receiving the light emitted in an upper
right direction in the Figure adjacent an end of a
scanning range of the carriage for carrying the holder .
150. At the timing when the carriage comes to the
position, the light emission of the first light

15 emitting‘portion 101 is controlled, by which the
recording device side can obtain predetermined
information relating to the ink container 1 on the
basis of a content of the light received by the light
receiving portion. In addition, by controlling the

20 light(émission'of the first light emitting portion 101
with the carriage being disposed at a center portion
of the scanning range, as shown by (b) in Figure 3,
the user is visually informed of the state of the
light emission, so that user éan be given the

25 predetermined information relating to the ink
container 1.

Here, the predetermined information of the ink



is determned corresponding to the ink color) (flickering or the like).
The predetermned information may further includes the sufficiency of 10
t he i nk rwombeingssanmount (i.e. whether the remaining amwownP200é/3ie ink is
sufficient or not). The information 2selating to them can be provided by

em ssion or non-em ssion of the light and/or states of |ight em ssion
(flickering or not, for exanple). The 15 control of the |light em ssion, the
manners of providing the information will be described hereinafter in . the

description of the structure of the control system In Figure 4, (a) and
(b) show pref epabbén2d éxagpiéscofitsimed] shosn¢lwtears thenoperat i on of the
substrate 100 and the first light emtting portion 101. Fromthe
st andpoi nt of oénporhereaghi 0§ dhetheunighy seaietel fhomnke first |ight
emtting portion 101 into the viewfield of the first |light receiving
portion 25 21@opfatRerudefi-¢t VRepher obad| BOWMEING UEh FPHFLEDPT of t he
ink container 1 as is opposed tg the surface of _ the substrate 100 havi ng

/

the first |ighPtém PEPRETIES 2006/ 1298825 PETPIF2bIBI 142 o226 Hortion 101

and, (e contr oh, Vi 308l PLOK Igfh AN of ShecedA B Lssel. plono the

o ongeren 289 BEBAE N ST ot o RhePaN L S TRIBRL. Lm0

provided with;, getermined corresponding to the ink color)

(flickering or the like). The predetermined

information may further includes the sufficiency of

10 the ink remaining amount (i.e. whether the remaining
amount of the ink is sufficient or not). The
information relating to them can be provided by
emission or non—emiséion of the light and/or states of
light emission (flickering or not, for example). The

15 _control of the light emission, the manneré of
providing the information will be described
hereinafter in the description of the structure of the
control system.

In Figure 4, (a) and (b) show preferable

20 exampiés ofvthe'disposition and the operation of the
substrate 100 and the first light emitting portion 101.
From the standpoint of smooth reaching of the light
emitted from the first light emitting portion 101 into
the view field of the first light receiving portion

25 210 or the user, it is preferable that such a portion

of the ink container 1 as is opposed to the surface of

the substrate 100 having the first light emitting-



a hole (or a light transmtting portion) 150H to

the opti cal

assure non- bl ocki ng of
axis. 1.2 Modified Exanple (Figure 6 - Figure 13): 10 The

f or egoi ngwetwai2vgses are exanpl es and can be nodified eThengsas4the

predeterm ned information relating t@w the ink container 1 can be given to
recording device and to the user by the first light emtting
101. The description will be nade as 15 to sonme nodified exanpl es.
is a side view (a) and a front view (b) of a nodified exanple of the

t he

controll er substrate

enbodi nent .
is directed particularly toward the first |light receiving portion
toward the eyéssgRcehdPugér leFotaetondl FBA PRFECat exiat t3% ude of the first

light emtting portion 101 is
| ens or 25 thaNFilkeyefoPYplei

portion
Figure 6

mounted on the ink container according to the first
| potrtiiioned@ipkad the depereivinytit030 ps avieededichitimat |i ght

210 and

appropriately determ ned, and an el enent (a
arFhy

Wi he' Wi rdt] iSANS RERPASE, &M5 oyed. In the

exanple of (a) and %%%ng?gh%gbgfégvﬁhe WO 2006/%29882 PCT/ JP2006/ 311472

27 surface of *HED

cont ai ner %

t he

10

15

20

- 25

yorbRara" th

a

t he ubstra acirng toward the outside is

rom-t
a hole (or a light transmitting portion) 150H to

assure non-blocking of the optical axis.
1.2 Modified Example (Figure 6 - Figure 13):

The foregoing structures are exémples and can
be modified as long as the predeterminéd informatioh
relating to the ink container 1 can be given to the
recording device and to the user b& the first light
emitting ?ortion 101. The description will be made as
to some modified examples.

Figure 6 is a side view (a) and a front view
(b) of a modified example of the controller substrate
mounted on the ink container according_to the first
embodiment. In this example, the directivity is
proviaed such that light is directed particularly
toward the first light receiving portion 210 and

toward the eyes of the user. To accomplish this, the

- attitude of the first light emitting portion 101 is

appropriately determined, and an element (a lens or
the like) for providing the directivity may be
employed.

In the example of (a) and (b) of Figure 7, the

_ _ _ : thE FRSI YPPE TR i nk

and t he surf;%S og%]%e%r%n%g %%ﬁgcﬁgg %hg%tOp%ngE gg%gtigqugprtlon o
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provi ded



emtting portion 101 is not blocked by the control elenent 103, so that
light is directed not only in an inclined upward direction but also in an
i ncli ned W0 20 nyssed direction along the surface of thepswgtonatsas72100.
Figure 8 is a side view of the ink cattainer illustrating a use of the
controller substrate of Figure 7. As will be understood fromthis Figure,
the 15 first light emtting portion 101 directs the light not only in the
upper right direction toward the user's observation but also in the | ower
left direction. In this arrangenent, the first |light receiving portion
210 is di sposedrdacesoft Hheopubediradsei 4 06xfendnggtr@aranahd theiblever left,
so that recordln deV|ce side can receive the predeterm ned information
relating to Nek iddntcainteriner /i dgr rovEpgdr endyi wishsithe Gisat

illustrating _another exanple of usage of the controller substrate 25 of
Figure 7. Th|§Jé§5h¢WW% Qﬁﬂﬂ%ﬂ&%@ntg%ﬂheaEQSEhFhéPr§éﬁ§oP £18%2 in the form

f a phot f t t th t desi
VO 2006/ 12338%%&@%?0@%/03% 7235 VERe KfBaPHL ha%80 ae £ b Upposed Lo

the portlog t t%%t% ng%7fﬁhn%%t|§03 a%getkgrgh% %ap b%ﬁ]‘Mh%n the

i nk contalner |s noun {''eu arIy, e sensor

7 Tor datsciaon ok ok Somiabogearyn o vt 1
emitting portion 101 is not - blocked by the control
element 103, so that light is directed.not only in an
inclined upward direction but also in an inclined

10 downward direction along the surface of the substrate
100. |
Figure 8 is a side view of the ink container
illustrating a use of the controller substrate of °
Figure 7. As will be understood from this Figure, the
15 first light emitting portion 101 directs the light not
only in the upper right direction toward the user's
observation but also in the lower left direction. In
this arrangement, the first light receiving portion
210 is disposed across the optical axis extending
20 t0wara the lower left, so that recording device side
can receive the predetermined information relating té
the ink container 1.
| Figure 9 Figure 9 is a side view illustrating
another example of usage of the controller substrate
25 of Figure 7. This example is suitable to the case that
sensor 117, in the form of a photosensor, for

detection of the ink remaining amount is provided in



remai ni ng anount in the ink chanber 11 of the ink container 1 is small

the light fromthe light emtting portion 117A is reflected by the
prismli kgokOogngscon to be detected 17, and returns topchgpridogbiiar2
receiving portion 117B, so that apparmtus can detect the ink shortage. In
this enbodinent, the light receiving portion 117B is utilized also as a
phot oreceptor for receiving the light fromthe first 15 light emtting
portion 101 to permt the apparatus to detect the presence or. absence
and/ or properness of the nmounted ink container 1. In the exanple shown in
(a) and (b) ofth@ gwparatQs tive asutPabe oppehedstbsthatpotbdohatpnigei nwardly
20 of the ink container 1 is provided with a control elenent 103, and the
first |ight efietS5gdodrk iWdrchods &ﬁdtbﬁef@F@cPﬁoﬂepﬁaamloﬂhaﬁetﬂﬁsposed on
the surface of the substrate 100 faC|ng out war Wth this structure,

the Iight em téd SPGRURE i it Moughed Zgneﬁb?t?ﬂé apdFtfPon MYA travel s al so
th t d t f th f th bst F 11
S & side vieR rcw@ S o R Sﬁiﬁ%% S0 1 88 Est Perh 1Bb 0BT aitliTo” 26
havi ng the co %R%Er § 1 degure { %E %lng . yse t her eof .
doris g Byl SO hEohr entFhofe B

As wi |l be un ron1 Igure, |ng portion

101 emts Sugﬁmg%dn%t 1980 lfactﬁ%lgepserﬁwm 197BeCtWrPéh Whe i ch the
y receive the light t* also in the lower right
direction. Thedhdistindg @Mount in the ink chamber 11 of the ink
bontainer 1 is small, the light from the light
emitting portion 117A is reflected by the prism-like
10‘ portion to be detected 17, and returns to the light
receiving portion 117B, so that apparatus can detect
the ink shortage. In this embodiment, the light
receivingvportion 117B is utilized also as a
photoreceptor for receiving the light from the first
15 light emitting portion 101 to permit the apparatus to
detect the presence or absence and/or properness of
the mounted ink container 1.
In the example shown in (a) and (b) of Figure
10, the surface of the substrate 100 facing inwardly
20 of thévink container 1 is provided.with a control
element 103, and the first light emitting portion 101
and the electrode pad 102 are disposed on the surface
of the substrate 100 facing outwardly. With this
structure, the light emitted from the first light
25 emitting portion 10l‘travels also in the outward
direction from the surface of the substrate 100.

Figure 11 is a side view of the ink container



receiving portion 210 is disposed across the optical axis extending in the
| ower right direction, so that predetermned infornmation relating to the

i nk 10 combaveenesszcan be transmtted to the recordi ng gevijemossidee Wth

t he above-described structures, the position and/or the configuration of a
menber or nenbers which may bl ock the light travelling along the 15
optical axes are appropriately selected, and an opening and/or
light-transm ssive are provided, so that optical axes directing toward the
eyes of the wuser and toward the |ight receiving portion are positively
assured. Howevewingt e apnamgéhent suksgradeusébFegbyewhi ch the light is
directed to the eyes of the user and/or to the light receivin ortion. In
Figure 12, (a)ldngtustishodsuas EREHBPE - of As sichl Pstuyndauiateo @i n the

| i ght enltted fromthe first light emtting portion 101 is directed to a
25 desired po§@@i5ﬁgﬁfeusFH6 glFﬁﬁhﬁlaﬂFdFﬁgtEéﬂ%e?oﬁSﬂons%%% Bibpti cal

fibers. By nean ui.din menber edeternlned

i nformation r&& %&g t ”ﬁb ?66%/i§9§g§ 5@??5P§6@%?3§1ﬁ9 l%@ YHe ink
cont ai ner } can b%'gh%n% tggntglgpg%&grEégFH%gr£h£efegH£?g?§grt|on 210

(Figure 127 e eyes 0 gure Figure 13

is a side vi evgl@ 45 cHEOBbLCUIGRL o3 ,8ELBChUT LIRS AXATPI g the

controller substrate nounte e |n cont ai ner. e exanpl e of
Figure receiving portion 210 is disposed across the optical

axis extending in the lower right direétion, so that
predetermined information relating to the ink

10 container 1 can be transmitted to the redording device
side.

With the above-described structures, the
position and/or the configuration of a member or
members which may block the light travelling along the

15 optical axes are appropriately selected, and an
opening and/or light-transmissive are provided, so
that optical axes directing toward the eyes of the
user and towardvthe light receiving portion are
positively assured. However, other arrangements ére

20 usablé by which the light is directed to the eyes of
the user and/or to the light receiving portion.

In Figure 12, (a) and (b) shows an example of
such a structure, wherein the light emitted from the
first light emitting portion 101 is directed to a

25 desired position by using a light guiding member 154
such as optical fibers. By means of the light guiding

member 154, .the predetermined information relating to



10, the first light emtting portion 101 is disposed close to the end of
the substrate 100, and in this case, the size of the antenna 102 is

required wo 2be/1k0sspel atively small. In the exanpl e of Fipguryebgsitite first
light emtting portion 101 is shiftedotoward inside of the substrate 100,
by which the maxi num size of the antenna 102 can be assured, so that
further preferable wireless comunication is acconplished. 15 1.3 Mounting
Portion of Ink Container: Figure 14 is a perspective view illustrating an
exanple of a recording head unit having a holder to which the ink
cont ai ner accahei igkt conhheihersi cenbbdi heatsmstt@dnt@btiee Fgstre 15 is a
schematic side 20 view illustrating an operation of nmounting and

denount i ng (alightcyeckivhagi pkrtoanaher (Btgoerei hy, t 6a) t henditat

enbodi rent to the holder shown in Figure 14. The recording head unit 105
is generally &bgseivest ed bheavperdéFiaspef b2, débhkhably holding a 25
plurality (four, in the exanple shown in the Figure) of ink containers,
and a recordi ng head H6%%f sphbsed @ adjdc et HE poft SFCEd&1eUn<Rwn i n

Fi 14). By WD 2006/ 129882 PCT/JP2006/311472. . 31 ti the ink
Coa nrner s o bire o Lde e s E amR (e P ASr COUCE oLk Eo a8 of t e

[ 0ar ol 19, heago, L aRoRsdcho LNE, bkt greert tan ol Uieglalder isgcnnect od,
ConnuniCatiOnl@etQhetqg&g@eETGﬁE'emitting portion 101 is disposed
close to the end of the substrate 100, énd in this
case, the size of the antenna 102 is required to be
10 relatively small. In the example of Figure 13, the
first light emitting portion 101 is shifted toward
inside of the substrate 100, by which the maximum size
of the antenna 102 can be assured, so that further
preferable wireless communication is accomplished.
15 1.3 Mounting Portion of Ink Container:

Figure 14 is a perspective view illustrating an
example of a recofding head unit having a holder to
which the ink container éccoiding to the first
embédiment is mountable. Figure 15 is a'schematic side

20 view illustrating an operation of mounting and
demounting (a) - (c) of the ink container according to
- the first embodiment to the holder shown in Figure 14.

The recording head unit 105 is generally

constituted by a holder 150 for detachably holding a
25 plurality (four, in the example shown in the Figure)
of ink gontainers, and a recording head 105 disposed

adjacent the bottom side (unshown in Figure 14). By



An exanpl e of usable recording head 105 conprises a |liquid passage
constituting a nozzle, an electrothermal transducer elenent provided in
the 10 |iwoi2dogpasssage. The el ectrot hermal transducer el egenP2006/3119wppl i ed
with electrical pulses in accordance asith recording signals. Thernal
energy is applied to the ink in the Iiquid passage. This causes a phase
change of the ink resulting in bubble generation (boiling), 15 and

t herefore, abrupt pressure rise, by which the ink is ejected fromthe
nozzle. By this, the thermal energy.is applied to the ink in the liquid
passage. Thisovabsng &hphask chahgenef thethakhokder tiFy ian Iubbl e
generation (boiling), and therefore, abrupt 20 pressure rise, by which the
ink is ejecteénFF@%PFﬁéonnSEEPépgAhO%I%Et??%afe%ﬁﬁﬁ%ﬂﬁ #4dion (unshown)
for signal transm ssion Eovided on the, carrpage 203 which wll be
descri bed her 8tRABPFEF, 18n SanFEBWrP%ﬁflo%oﬂﬁggﬁeé%?%q%ﬁ 457 of the

di head it 1Q5, . I ical l . h h
[hat transm CeMBRCGPol e RobBral NG SHGRA! HeRnbol b 10 the o
| ectrot her mal ak | . Lyi C} it §)
PCT] 9P2006) 31175 32 t RS FELBPRRg RealivLob ¢ hf CCg Y R bd 1 hg et Li on

158. From thepglegtei,eal, contact portion 157, a wiring portion 159 is
extended to the antenna substrate 152. Wen the ink container 1 is nounted

to the 5 recording mgadxanple 105.uddta o Hecoetiaign@ead 195 brought to
above the holder 150 ((a) in Figure 15).

comprises a liquid passage constituting'a nozzle, an
electrothermal transducer element provided in the

10 liquid passage. The electrothermal transducer element
is supplied with- electrical pulseé in accordance with
recording signals. Thermal'energy is applied to fhe
ink in the liquid passage. This causes a phase change
Vof the ink resulting in bubble genération (boiling),

15 and therefore, abrupt pressure rise, by which the ink
is ejected from the nozzle. By this, the thermal
energy is applied to the ink in the liquid passage.
This causes a phase change of the ink resulting in
bubble generation (boiling), and therefore, abrupt

20 pressﬁre rise, by which the ink is ejected from the
nézzle. An electrical contact portion (unshownj for.
signal transmission provided on the carriage 203 which
will be described hereinafter, and an electrical
contact portion 157 of the recording head unit 105,

25 are electrically contacted to each other, so that
transmission of the recording signal is enabled to the

electrothermal transducer element driving circuit. of



And, a first engaging portion 5 in the formof a projection provided on an
ink container rear side is inserted into a first |locking portion 155 in

t he for mwo 2066/98shr ough hol e provided in a hol der rear peirge006®114that i nk
container 1 is placed on the inner battom surface of the holder ((b) of
Figure 15). Wth this state kept, the front side upper end of the ink
container 1 is pressed down as indicated by. arrow P, 15 by which the ink
container 1 rotates in the. direction indicated by the arrow R about the
engagi ng portion between the first engaging portion 5 and the first

| ocki ng porti ahelzecosdingahebrdond5stlecwdh t tiee i wkriconparnieon dlSH! aces
downwardly. In the process of this 20 action, the supporting nenber 3 is

di spl aced i n ffirem dheeefliectiratadncantaet onhide B5%; de wiurimge of a

second engagi ng portion 6 provided in the supporting nenber 3 on the ink
cont ai ner fropersige iL§9béisngxtpndsdetiotohe hankserpadsibekiage pbb2i on 156
provided on 25 the holder front side. Wien the upper surface of the second
engagi ng portion 5 rERheshe Ieiorieritiedn loft St R e EShF Wb e006/ 129882
PCT/ JP2006/ 311472 33 | ocking portion 156, ,the supporting menber 3

di spl aces °i nTERETALPEC F&ﬁ~%ﬁlﬁyapﬁe EP@stt ?%?Eglﬂ?rtﬂelssupporting

"ooki ng por (i BACHSEE Ut Ao6 eni s hareef (b0 hiel obf eridhte WP stond
locking portion 136 (6l ast ibGahly nYr gESc1b8 EnkncoRbakgeh dein @
projection provided on an ink container rear side is
inserted into a first locking'portion 155 in the form
10 of a through hole provided in a holder rear side, so
that ink container 1 is placed on the inner bottom
surface of the holder ((b) of Figure 15). With this
state kept, the front side upper end of the ink
container 1 is pressed down as indicated by arrow P, -
15 by which the ink container 1 rotates in the.direction
indicated by the arrow R about the engaging portion
between the first engaging portion 5 and the first
locking portion 155, so that front side of the ink
container displaces downwardly. In the process of this
20 actidﬁ} the supporting member 3 is displaced in the
direction of an arrow Q, while a side surface of a
second engaging portion 6 provided in the supporting
member 3 on the ink container front'side is being
pressed to the secoﬁd locking portion 156 prbvided on
25 the holder front side.
When the upper surface of the second engaging

portion 5 reaches a lower portion of the second



hori zontal direction through the supporting nenber 3, so that rear side of
the ink container 1 is abutted to the rear side of the holder 150. The
upwar d 10wo0i2eeasssaent of the ink container 1 is suppressedphmesiitsiee first

| ocki ng portion 155 engaged with the.33first engaging portion 5 and by the
second | ocking portion 156 engaged with the second engagi ng portion 6. At
this time, the nmounting of the ink container 1 is 15 conpleted, wherein the
i nk supply port 7 is connected wth the ink introduction opening 107, and
the antenna 102 and the main assenbly side antenna 220 on the antenna
substrate 152lacéicbopekyioppdséd tbeeavhpoovt ey @@ ahel abbsrelaessri bed
uses the principle of "lever" during the nmounting process shown in (b) of
Fi gure 15, mhéﬁeﬁﬁetHéréﬁgagpn@'pbytgbﬁ péasetn fmece fof sthengagi ng portion
5 and the first locking portion_ 155 is a fulcrum and the front side of
the ink 25 coSURPREF1RT| BeRPBEWSr PBi AhathePeCrReSRHRTT POBPIPT B, The

o re 18 PP RSt RT Thobhs PeepyBobbEKEad o CH vt ad Ui ne Cani o

is located b n th i nt d | ferably, cl t

the fulcruin The &rare. the FRkCeapBry port e P el Eofkih he: © The i ni

i ntroduction gpening 19¢ WALbachaige teLcechy Baxths,roiation of §he ink
TR

cont ai ner 1. e connect| ng portion, an e ast'| C ne er SUCh as a
filter, an  phorizontal direction through the supporting member 3,

so that rear side of the ink container 1 is abutted to
the rear side of the holder 150. The upward

10 displacement of the ink container 1 is suppreséed by .
the first locking portion 155 engaged with the. first
engaging portion 5 and by the second locking portion
156 engaged with the second engaging portion 6. At
this time, the mounting of the ink container 1 is

15 completed, wherein the ink supply port 7 is connected
with'the ink introduction opening 107, and the antenna
102 and the main assembly side antenna 220 on the
antenna substrate 152 are closely opposed to each
other.

20 ) The above-described uses the principle of
"lever" during the mounting process shown in (b) of
Figure 15, wherein the engaging portion between thev
first engaging portion 5 and the first locking portion
155 is a fulcrum, and‘thevfront side of the ink

25 container 1 is a power point where the force is
applied. The connecting portion between the ink supply

port 7 and the ink introduction opening 107 is a



absorbing material, a packing or the like which has a relatively high
flexibility is provided to assure an ink conmunication property to prevent
i nk | eakage 206/ t2bsgpe. Such structure, arrangement and mpemiPR@e/30PEY ati on
are therefore preferable in that suchs4a nenber is elastically defornmed by
the relatively large force. Wen the nounting operation is conpleted, the
15 first | ocking portion 155 engaged with the first engaging portion 5 and
t he second | ocking portion 156 engaged with the second engagi ng portion 6
are effective to prevent the ink container 1 fromrising away fromthe
hol der. Ther efvairé,ingheoiest ehathohsolo2tetiebet esén cthenbewetr Spsimppr essed,
so that nenber is kept in an appropriately defornmed elastically. However,
the structureaoid tthe dudering poeteoabdl, t heosak tontlentularenrding to the
first enbodinment or the nodified exanple shown in Figure 14 is not 25
limting in t f&egedostt th@ehﬂkoﬁHPF%YePPFﬁg7tbsFP§%$%64689§hm§tmnII be
described. This Figure.is a ers ective view %%of the recordin

2006/ 129882 P@F/BJP@%OGPMM?? 188 ﬁ@éﬁl{}ﬁh £04f thet2EX@npPECE Ya

th f , th head f t t th k
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of these elenent% %%nnectegag%th 5mgg sg&ﬂegs ;hgl{tcgrdégg head unit 405
of thls exanple !

absorbing material, a packing or the like which has a
relatively high flexibility is provided'to assure an
ink communication property to prevent ink leakage
10 there.
Such structure, arrangement and mounting
operation are therefore preferable in that such a
member is elastically deformed by the relatively large
force. When the mounting operation is completed, the
15 first locking‘portion 155 engaged with the first
engaging pértion 5 and the second locking portion 156
engaged with the second engaging portion 6 are
effective to prevent the ink container 1 from rising
away from the holder. Therefore, the restoration of
20 the eiastic member is suppressed, so that member is
kept invan appropriately deformed elastically.
However, the structure of the mounting portion
of the ink container according to the first embodiment
or the modified example shown in Figure 14 is not
25 limitihg in the present invention.
Referring to Figure 16, this will be described.

This Figure.is a perspective view (a) of the recording



different fromthe foregoing holder 150 which securedly holds the entirety
of the ink container. WMre particularly, as shown in Figure 16, (a), the
10 hol derwpaeonédemsseor respondi ng to the ink container frpomgpsiossii4the
second | ocking portion or the antennas substrate di sposed here is not
provided. In the other respects, the structures of this exanple is
substantially simlar to the foregoing exanples, that 15 is, the recording
head unit is provided in the bottom surface with an ink introduction
openi ng 107 connectable with the ink supply port 7, and is provided at the
rear side w tRehfleuhitsbr! askingr @eoampbn A5b,a arudiisage mtededfcat, t he back
side thereof 20 with an electrical contact portion (unshown) for the

si gnal transntksi pacoAdtagrhage 4ddibt nbwabt poraimngt@ shafitved £he sinkor ovi ded
with a lever 419 for mounting and fixing the recording head unit 405 as
shown in Fi gufeod6an(bhk conksines andotaderf et ixpratingspaidl iy to the
structure of the ink container front side, in addition to an electrical
contact portiparapsctbiferied Wt hof hehegs pbBraroB s PeHtb 006811472 36
el ectrical contact Eort'i on of the recording head side. Thus, the second

| ocki ng porti8BACH58EPERe wiring portion 159 to the antenna substrate 152

and the connector ar rovi de onht h%] car.ri %%3) Si dﬁ .5 V\;’{gh igcrﬂsa
structure, when the retord R Hedd "ea #0465 %Ps Rbuildd £6°FREScarri age 415

as shown in  .ceo ent from the foregoing holder 150 which
\securedly'holds the entirety of the ink‘container.
More particularly, as shown in Figure 16, (a), the
10 holder portion corresﬁonding to the ink container
front side, the second locking portion or the antenna
substrate disposed here is not provided. 1In the other
respects, the structures of this example is
substantially similar to the foregoing examples, that
15 is, the recording head unit is provided in the bottom
surface with an ink introduction opening 107
connectable wifh the ink supply port 7, and is
provided at the rear side with the first locking
portion 155, and is provided at the back side thereof
20 with én electrical contact portion (unshown) for the
signal transmission.

A carriage 415 movable along a shaft 417 is
provided with a lever 419 for mounting and fixing the
recording head unit 405 as shown in Figure 16, (b). It

25 has a holder portion corresponding to the structure of
the ink container front side, in addition to an

electrical contact portion 418 connected with the:



Figure 16, (b), the nounting portion of ink container is entirely nounted.
More particularly, through the process simlar to the nounting operation

i n Fi gur ewd2006lQ98she connection between the ink supply portuprloasosthe ink
i ntroduction opening 107, and the clawe facing between the antenna 102 and
the main assenbly side antenna substrate 152 are acconplished, thus

conpl eting the nounting operation. 15 1.4 Recording Device (Figure 17 -
Figure 18): Figure 17 shows an outer appearance of an ink jet printer 200
to which the ink container described in the foregoing. Figure 18 is a

per spective veéaﬂbtlcaheCpntﬁﬂérp@ﬁthhmc@fth@enﬁ@ﬂOEQSQgﬁﬂ%ﬁdxﬁ%ﬁe201 of

20 Figure 17 is open. As shown in Figure 1 the printer 200 of this

embodi ment codpriFseshs ﬁﬁpﬁnésééﬁﬁFvg %Qé%é%@ 13@50%%?g%1¥#%@'203 at the
front side of the main_ _assenb an automatic shee I%glng devi ce (ASF)
202 25 at thePP65ﬂ°§|&é9tﬁ8r@8F aptERAf %%E%ﬁﬁ??ec5 1€ and ot her case
portions which cover arts inclu mec han|€n1for scanni ngly

novi ng t he va?BB%FI?§8§feP PH#@%@G?%lE %2ca§%l%%?r? HY® carrying the
recordi ng ?eads and %@e}%qguCh gngyﬂg%kih%ndw%%r Ep%‘cgggagg recqrding
€

during the novenent of "'t he carriage Yerei's al'se provi operating

panel portion,g]3 W@ECESI peludes @o%ﬁ'é%&ﬁﬂ%? mﬁys cgsv@mlmllmturn

di spl ays states of f printer irrespective et her the main assenbly
Figure 16, (b), the mounting portion of ink container

is entirely mounted. More particularly} thrbugh the
process similar to the mdunting operation in Figure 15,
10 the connection between the ink supply port 7 and the
ink introduction opening 107, and the close facing
between the antenna 102 and the main assembly side
antenna substrate 152 are accomplished, thus
completing the mounting operation.
15 1.4 Recording Device (Figure 17 - Figure 18):

Figure 17 shows an outer appearance of an ink
jet printef 200 to which the ink container described
in the foregoiﬁg. Figure 18 is a perspective view of
the printer in which the main assembly cover 201 of

20 Figuré 17 is open.

As shown in Figure 17, the printer 200 of this
embodiment comprises a main assembly, a sheet
diséharge tray 203 at the‘frént side of the main
assembly, an automatic sheet feeding device (ASF) 202

25 .at the rear side thereof, a main assembly cover 201,
and other casé.portions-which cover major parts

including a. mechanism for scanningly moving the



cover is closed or opened, a main swtch, and a reset sw tch. Wen the
mai n assenbly cover 201 is open, the 10 user can see the recording head
unit 105 wo 28éwmmssbn  Figure 18. The user can al so see Phe/jprmeabliga7y ange
and the nei ghborhood of the carriage7205 which carries the recording head
unit 105 and the ink containers 1K, 1Y, 1Mand 1C (the ink containers wl|
be indicated by 15 reference nuneral "1" only hereinafter for sinplicity,
as the case may be) . In this enbodi nent, when the main assenbly cover 201
i s opened. A sequence operation is carried out so that carriage 205 is
aut omat i cal | y caonegye cadny icgnttdre pesioridamg( heedsaandr thechakgi ng 20
position", shown in the Figure), where the user can do the ink contai ner
exchangi ng opetettiaimeass e |fde efifeatiing éhgoderentinghduréoar 8heg head
(unshown) is in the formof a chip nounted to the recording head unit 105,
cor r espondi ng A IO 2D T ddise QAL dI%ks. TIHRES r b R HF QP FeaHded ot he
respective color inks scan the recordi q t-e'iji al ?é t he novenent of the

12 Y, 96

carriage 205, YUty WhiFeH hé WO 5606, ShpETFIB2666A311472 38
Carri age 206 1 G TOHBI Yo d T Th 1 hOTBUrArRY~SRaPE 3567 kA ERSext ends
i n the moving o di.fqGt 194 JHRIRTle Ik YricteR YN8 FALH ag8eARIGr 5 through a
drive transm ssion maclhanl%m & recordi ng heads correspong?ng to the K,
Y, Mand C (bl@fkr is closed or opened, a main switch, and a reset
switch.
| When the main assembly cover.201 is open, the
10 user can see the'recordihg head unit 105 as shown in
Figure 18. The user can also see the movable range and
the néighborhqod of the carriage 205 which carries the
recording héad unit 105 and the ink containers 1K, 1Y,
1Mland 1C (the ink containers will be indicated by
15 reference numeral "1" only.hereinafter for simplicity,
as the case may be). 1In this embodiment, when the main
assembiy cover 201 is opened. A sequence bperation is
carried out so that carriage 205 is automatically
comes to the center position ("container exchanging
20 position", shown in the Figure), where the user can do
the ink container exchanging operation or the like.
In this embodiment, the recording head
(unshown) is in the form of a chip mounted to the
recording head unit 105, corresponding to the
25 respective inks. The recording heads for the
respective color inks scan the recordiné material by

the movement of the carriage 205, during which the



yel | ow, magenta and cyan) inks eject the inks on the basis of ejection
data fed froma control circuit provided in the main assenbly side through
a fl exi blwokOosadse 206. There is provided a paper feedipagrmobanissm
including a paper feeding roller, a siseet discharging roller and so on to
feed the recording material (unshown) fed fromthe automati c sheet feeding
device 202 to the sheet discharge tray 203. The recording 15 head unit 105
having an integral ink container holder is detachably nounted on the
carriage 205, and the respective ink containers 1 in the form of
cartridges arecdetdachabkypdsoeited ahet hekrecoefifagt helad ppitt10p. Thus,
the recording head unit 105 can be nounted on 20 the carriage 205, and the
i nk cont ai ner Tb cantbés, nsbert edronaghe2pécodsdshidhiehyd engagd@Switim this
enbodi nent, the ink container 1 is, therefore, detachably nountable to the
carriage 205 Bfenagpigfinghehpétorfilnghhehdeyherdiosn the gdeviidn, by
nmounting the 25 ink container. 1 to the recording head unit 105, the

l'i qui d suppl yiFtgeSSCBMEBETERE  piesEnt VERVENL R oRdT512¢8t BBFPEhed. WD
2006/ 129882 PCT/ JP2 06/%11472 39 During t he éecordin or Jnirn4#¥%
oper at i on, >t h&"TP8G0r i g KEalTELSAERECP BBF AR NG Hat M %IT $5P 1

above- descri bed _novene uri. n i the recgrding eads. ej ect the inks
onto the reco%&ﬁﬁﬁ ﬁg{%%?g?néénﬁ ePfgg? Fhlee@o? i n E%g?%¥ion on a width

of the recordiAg Bt GhhahtGOLhasSRYAh NInke LhectapRE PhkENEn the

basis of ejection data fed from a control circuit
provided in the main assembly side through a flexible
10 cable 206. There is provided a paper feeding mechanism
including a paper feeding roller, a sheet discharging
roller and so on to feed the recording material
(unshown) fed from the automatic sheet feeding device
202 to the sheet discharge tray 203. The recording'
15 head ﬁnit 105 having an integral ink container holder
is detachably mounted on the carriage 205, and the
respecﬁivevink containers 1 in the form of cartridges
are detachably mounted on the recording head unit 105.
Thus, the recording head unit 105 can be mounted on
20 the cérriage 205, and the ink container 1 can be
mounted on the recording head unit 105. In this
embodiment, the ink container 1 ‘is, therefore,
detachably mountable to the carriage 205 by way of the
recording head unit 105. In addition, by mounting the
25 ink container 1 to the recording head unit 105, the
liquid supplying system of the present invention is

established.



ejection outlets of the recording head. In a tine period between a
scanni ng operation and the next scanning operation, the paper feeding
mechani smybeees12d€32t he recording material through a pregetrgemiosstsrdi st ance
corresponding to the width. In this manner, the recording is sequentially
effected to cover the entire area of the recording material. An end
portion of the novenent range of the recording head by the 15 novenent of
the carriage, there is provided an ejection refreshing unit including caps
for capping the sides of the recording heads having the ejection outlets.
Therefore, the recor dbnglimepadse e tdirtdher posintioy opetrad iref,r edid ng uni t
at predetermined tinme 20 intervals, and are subjected to the refreshing
process i ncl udiasydifig peeldi sicaar $hej secpsdsngrmaheriakeby Asheescri bed
her ei nbefore, the recording head unit 105 having the container hol der
portion for tRPOViENEeSSHLEFAeReVEMPEtpr BFdRE WhERh ahhanteepedsdst rate, 25
and the antennas { hereon aL% posi ti oned glose to,the antenpnas on the

r'ak

substrate proViedéF &3 Sre PRk 1ESNPAFReFE. ABERFEHNE MR BEEL2 Byt Phis, the
control of WD 6/133?82 PCT/ JP2006/ 311472 40 turﬁﬁon fnq%-off of each of
the LEDs 1°01 SHfSidc i Fad€EO WitH PRETEEHTBNRE G ERt i PT bRSdescri bed

hereinafter TGN YACLLON. 06 FLANCESBSny FLOBLe L. LB 6 CRADLED. More

particul arly, ai ner exc g ion, an i Ak remai ni ng

amount of an igye YN YRkl be sHAr becbPBikEDhAQS. Of1d e difke contai ner

period between a scanning operation andAthe next
scanning opération, the paper feeding mechanism feeds

10 the recording material through a predetermined
distance corresponding to the width. In this manner,
the recording is sequentially effected to cover the
entire area of the recording material. An end portion
of the movement range'of the recording head by the

15 movement of the carriage, there is provided an
ejection refreshing unit including caps for capping
the sides of the recording heads having the ejection
outlets. Therefore, the recording heads move to the
position of the refreshing unit at predetermined time

20 inter&als, and are subjected to the refreshing process
including the preliminary ejections or the like.

As described hereinbefore, the recording head
unit 105 having the container holder portion for the
ink containers 1 is provided with an antenna substrate,

25 and the antennas thereon are positioned close to the
antennas on the substrate provided on the ink

container 1.mounted thereto. By this, the control of



1 is switched on or flickered. This applies to each of the ink containers
1. In the novenent range of the <carriage, a first |light receiving portion
210 havi ngoaodddizbssght receiving el enment is provi ded adj acenr2me3aath
opposite the end provided with the reforeshing unit. Wen the LEDs 101 of
the ink containers 1 pass by the |Ilight receiving portion 210 by the
novenent of the carriage 205, the LEDs 101 are switched on. And, the 15
light is received by the first light receiving position 210 so that
positions of the ink containers 1 on the carriage 205 can be detected on
the basis of tuhe-posetndorod6f btheecgahrofigeh0BEMMeNn01 hien lagidrdance ecei ved.
I n anot her exanple of the control for the 20 turn-on of the LED or the

li ke, the LEDwiGh thet kequepataivhiechiwishi behdesonibehdrerdiendftkexont ai ner
1is correctly nounted at the container exchange position. The control
for these opeiat FoR3uacEienf eét E4IusenParl §igere he’ corks dinailathe ink
ejection of the 25 recording head, .in accordance with the control data

(control signals) supgftiedals iqve a3 ¢t dihfeContRidsgh c#RE2PPEXI bl e cabl e

206 and the mﬁreLgss WO %006/1298 2 PCT[JP2006/ 311472_ 41 conmuni cation
with the cont PBPLELPRui RGP PRetHai FEMALEERSI §ReTER. ©5 a5t bt ure of

o o oo hgeateGEatnr SFPDPCPREL A i St R AR 7P oo
jet 1 is switched on or flickered. This applies to each of

the ink containers 1. In the movement fange of the
carriage, a first light receiving portion 210 having a

10 light receiving element is pfovided adjacent an end
opposite the end provided with the refreshing uﬁit.
When the LEDs 101 of the ink containers 1 pass by the
light receiving portion 210 by the movement of the
cafriage 205, the LEDs 101 are switched on. And, the

15 light is received by the first light receiving
position 210 so that positions of the ink containers 1
on the carriage 205 can be detected on the basis of
the position of the carriage 205 when the light is
received. In another exémple of the control for the

20 turn—én of the LED or the like, the LED 101 of the
container is switched on, when the ink container 1 is
correctly mounted at the container exchange position.
The control for these operations are effected,
similarly to the control of the ink ejection of the

25 recording head, in accordance with the control data
(control signals) supplied to the ink container

through the. flexible cable 206 and the wireless



printer. The control

system mai nly conprises a control ~circuit (PCB

(printed-wiring board)) in the nmain assenbly of the printer, and the

st ruct ur ewbeoogiiress: 0

| i ght enission of the LED of the iwpkToernbasngrz to be

controlled by the control circuit. ImwiFigure 19, the control circuit 300
executes data processing relating to the printer and operation control.

More particularly, a
descri bed hereinafter
accordance wth a pr

CPU 301 carried out 15 processes which wll be
in conjunction with Figure 25 - Figure 28 in
ogram stored in ROM 303. RAM 302 is used as a work

area in the prassessicReden o tof thee COPUrgdl1ciASUshowA EheFngime 19, the

recordi ng head unit
105K, 1.05Y,

20 105 carried on the carriage 205 has recordi ng heads
‘whi ch have a plurality of ejection outlets,

respectively, for_ ejecting hlack &8#,§Myellom1(Y) magenta (M and cyan (O

i nks, respect iaelSfF U6k Wise IC(EPé‘r’C

i nk cont ai ner

t he respectiv§ %f§§@F’F#N%ﬁ§§& ©

&tPBcordi ng head unit 25 105, the
getacha 5 nmount ed corresponding to
26 671288 PCT/JP2006/311472 42 Each

of the ink contalners

sgrLi r [ Vi th the
substrate frfOO provi de gug%h ? £ L%%g]l%gll? Cﬁh% sp aoyvsli1 t?]oleq(%qn \gﬁt
therefor and the antenpa, e th%o'n@lfoﬁog é‘t@fﬁro% ERe ﬂ%grgset'y mount ed

to the recording head unit 105, the antennha on the substra
tO the ant enn%l‘lnter.

circuit

e 100 is close
The control system mainly comprises a control

(PCB (printed-wiring board))_iﬁ the main

assembly of the printer, and the structure for the

10 light emission of the LED of the ink container to be

controlled by the control circuit.

In Figure 19, the control circuit 300 executes

data processing relating to the printer and operation

control.

More particularly, a CPU 301 carried out

15 processes which will be described hereinafter in

conjunction with Figure 25 - Figure 28 in accordance

‘with a program stored in ROM 303. RAM 302 is used as a

work area in the process execution of the CPU 301.

As shown in Figure 19, the recording head unit

20 105 carried on the carriage 205 has recording heads

105K, 105Y, 105M and 105C which have a plurality of

ejection outlets, respectively, for ejecting black (K),

yellow

(Y), magenta (M) and cyan (C) inks,

respectively. On the holder of the recording head unit

25 105, the ink containers 1K, 1Y, 1M and 1C are

detachably mounted corresponding to the respective

recording heads.



substrate which is provided on the recording head unit .105 and which is
common for the ink containers 1. The connector (unshown) provided in the
carri age wo20endoskd the control circuit 300 provided i npcharrmisiiassenbl y
side are electrically connected for t42ansm ssion of signals through the
flexi ble cable 206. Furthernore, by the nounting of the recordi ng head
unit 105 on the carriage 205, the connector of the carriage 205 and 15 the
connector of the recording head unit 105 are electrically contacted with
each other for signal transm ssion. Wth such connecting and communi cati ng
structure, the signalBacambetlie airshn ¢drech hetnsedn tdse degativedd circuit 300
of the main assenbly side and the 20 respective ink containers 1. Thus, the
control circuihereiodedanmepeiftopmovidedonttbl thpesabsbnater 10ar ni ng-on and
-of f of LED in accordance with the sequence which will be described

herei nafter | PreOHCGACHWiLER Wheh LED; @QH@ bhe.drsplag o9ntpgl Therewhtrol of
ink ejections of the recording heads 105K, 105Y, 105M and, 105C, is carried
out sinmilarl }hﬁ?ﬁgﬁﬁhapﬁletpﬁeﬁf‘l'&leémé‘ablV&h%Gthei Heh KNS T0eBImETo gg 2 S

R A S R
o1 20,90 PO e bl SRR PG, aneh L0 egrikel pLoBT 200, I
ej ections andé%%é%&a&%rwklgh is provided on the recording head unit
.105 and which is common for the ink containers 1. The
connector (unshown) provided in the carriage 205 and
10 the control circuit 300 provided in the main assembly
side are electrically connected for transmission of
signals through tﬁe flexible cable 206. Furthermore,
by the mounting of the recording head unit 105 on the
carriage 205, the connector of the carriage 205 and
15 the connector of the recording head unit 105 are
electrically contacted with each other for signal
transmission. With such connecting and communicating
structure, the signals can be transmitted between the
control circuit 300 of the main assembly side and the
20 respeétive ink cqntainers 1. Thus, the control circuit
300 can perform the control operation for turning-on
and -off of LED‘in accordance with the sequence which
will be described hereinafter in conjunction wiﬁh
Figure 25 - Figure 27.
25 The.controi of ink ejections of the recording
heads 105K, 105Y, 105M and 105C, is carried out

similarly through the flexible cable 206, the



respective recording heads. The first |light receiving portion 210 di sposed
adj acent one of the end portions of the novenent range 10 of the carriage
205 receiwoe20bdabds2f rom t he LED 101 of the ink contai nepctiypsvnezass gnal
indicative of the event is supplied430 the control circuit 300. The
control circuit 300, as wll be described hereinafter, responds to the
signal to discrimnate the position of 15 the ink container 1 in the
carriage 205. In addition, an encoder scale 209 is provided along the
novenent path of the carriage 205, and the carriage 205 is

corr espondi ngkynpectbdedfwbhd earehzgde?Osensie Sdrinectidie afet@ee i on si gna
of the sensor is supplied to the 20 control circuit 300 through the

fl exi bl e cabl #ez08diby haatichni hewiblebRat sparil | epnrgctien degrierfe 205 is
obt ai ned. The position information i s used for the respective recording
head ej ecti ontdendréringafredit u3ed aPsenfRFOYIERA ialtkfti on process in
whi ch the 25 positions of the ink containers are dete d, ich wll be
descri bed her éCFREFEPTi Re@Pn; ‘ﬁ’ﬂgtFB‘ﬁ WP'PT—FO; gt eus 3%02 Yooy 1 ght

emtting /_ recei,vin ortion, 2006/ 129882 PCT/ JP2006/ 3114 44 214 is

provided in tH@lﬁeﬁgﬁggﬁhﬁoalggltﬂ%usprggﬁt%?%?%%g‘%%%??%%ﬁiﬁ% t he novenent
range of the _carriage 5, 1 ngk | L ght 11t ment and a |ight
recei vi ng eleﬁgﬁgfoggdtﬁg ﬂ%c?#%ﬁ§§?§soéggu§g?%ﬁ5£§%éﬂ%%ntroI circuit 300
i signal rel ating.t9i98 BK-r§8ARI RbAgsamount of each of the ink container

The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
10 of the carriage 205 receives light from the LED 101 of
the ink container 1, and a signal indicative of the
event is supplied to the control circuit 300. The-
control circuit 300, as will}be described hereinafter,
responds to the signal to discriminate the position of
15 the ink container 1 in the carriage 205. In addition,
"an encoder scale 209 is provided along the movement
path of the carriage 205, and.fhe carriage 205 is
correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
20 contrél circuit 300 through the flexible cable 206, by
which the movement position of the carriage 205 is
obtained. The position information is uséd for the
respective recording head ejection controls, and is
used also for light validation‘process in which the
25 positions of the ink containers are detected, which
will be described hereinafter in cohjunction with '

Figure 25. .A second light emitting / receiving pertion



carried on the carriage 205. The control circuit 300 can detect the ink
remai ni ng anount on the basis of the signal. 10 2.2 Connecting Portion

(Fi gure 290-206e/usse 24): Figure 20 shows a structure ofpcsiygrmb/3iiismne
wiring for signal transmission with t4e ink container 1 in ternms of the
substrate 100 of the ink container 1. As shown in Figure 20, the carriage
205 is 15 provided with a control circuit 208, and the signal Iline wiring
fromthe main assenbly side control <circuit 300 to the control circuit 208
conprises four signal lines, for exanple. Mre particularly, the signal
line wiring taluhescembradedi tauthe 208ighlodubesd 26f ativol t age source signal
line VDD for electric power supply and a ground signal |ine G\D.

Furt hernore, ptredenelrmdesdapskghabnl inetbDATRoVemeieedimge td®e dont r o

signal (control data) relating to the turning-on or flickering process of
the LED101, amdrziekdecRO0§igharlpgesi ael CuKtt eoiefbrg ekemdnt dndiancl udes
four signal lines in total. In this enbodinment, the description wll be
made with thelfeht geg§earVinpnesempnt  t fadwo: 20087 10088 X PO IRMDOB? 311472
45 present invention is not~|ir,rit§;8 to such an exanple, and a plurality of
control sigynathfi FEStHEY BT Peéfur?Rda8lPha cﬁ%%ag'g")‘/g be® Fhelont r ol

ircuit 208 mainly. i high, f dul at | d 5
deodul at i on CEPEATE BoRTRRBI B8sc gt EATI Sh or ot He OATA and LK

signals, and Eg%rﬁggtggltﬁgrggkiiggg 555.‘ The control circuit 300

can detect the ink remaining amount on fhe basis of
the signal.
10 '2.2 Connecting Portion (Figure 20 - figure 24):
'Figure 20 shows a structure of signal line
wiring for signal transmission with the ink container
1 in terms of the substrate 100 of the ink container 1.
As shown in Figure 20, the carriage 205 is
15 provided with a control circuit 208, and the signal
line wiring from the main assembly side control
circuit 300 to the control circuit 208 comprises four
signal lines, for example. More particularly, the
signal line wiring to the control circuit 208 includes
20 a voltége source signal line VDD for electric power
supply and a ground signal line GND. Furthermore, it
includes a signal line DATA for feeding the control
signal (control data) relating to the turning-on or
flickering process of the LED101l, and a clock signal
25 line CLK theréfor, namely, it includes four signal
lines in total. In this embodiment, the description

will be made with the four signal lines, but the



electrically connected with a | oop antenna 220 by wring | ead 159. The
antenna 220 generates electromagnetic radiation of a shortwave band, and
10 comunwoab&si2ugsbh t he antenna on the ink container scdgrobbgiiaant rol .
circuit 208 is disposed on the carri4gge 205 in this enbodi nent, but nmay be
di sposed on the antenna substrate 152. On the other hand, the substrate
100 of each of 15 the ink containers 1 is provided with an antenna 102

for wirel ess communication with the main assenbly side antenna 220. It is
al so provided with a controller 103 for signal processing for processing

t he high freguesentsiigivantrieceiivedotr dimt hedanbeanahl@d ardmbde, 20 sendi ng
the high frequency signal fromthe antenna 102. Moreover, it is further
provi ded wit haad EDpOLradtidat ed tcheteby. skggaiel2tessmaycbecuit di agram
illustrating the details of the substrate on which the controller and 25
the |like are pgraWided ass tdigowdsenmelii BeFi gite, cemerebre¥uduidy 2003
conprises an I/OQ control circuit (1/O_ CTRL) 103A,.a nenory array 103B, a
LED driver 1088enly WO™Fa6LE29882IPCFranrpon6y3ned2atignnpgfl frequency

dul ation_/ denodul.ation circuit, and . | t : ircuit 103E. Th
demodul at | 8n CEPEHIE P he gt FPaqUehEyTBda M LONCAS  RnBHuFaEon

cLrcult demmat s Nl U saelny Bys! anal LeceLted, rabhe
source electrically connected with a loop antenna 220 by
wiring lead 159. The antenna 220 genefates
electromagnetic radiation of a shortwave band, and_

10 communicates with the antenna on the ink container
side. The control circuit 208 is disposed on the
carriage 205 in this embodiment, but may be disposed
on the antenna substrate 152.

On the other hand, the substrate 100 of each of

15 the ink containers 1 is provided with»an antenna 102
for wireless communication with the main assembly side
antenna 220. It is also provided with a controller 103
for signal processing for processing the high’
frequency signal received from the antenna 102 and‘for

20 sendiﬁg the high frequency signal from the antenna 102.
Moreover, it is further provided with_a LED101
actuated thereby.

Figure 21 is a circuit diagram illustrating the
details of the substrate on which the controller and

25 the like are provided. As shown in this Figure, the
controller 103 comprises an I/0O control circuit (I/0

CTRL) 103A,. a memory array 103B, a LED driver 103C, a



circuit generates a voltage fromthe inputted electronmagnetic radiation to
supply the electric power to the I/O control circuit (1/0 CTRL) 103A, the
menory | bweroeyi2d633B, the LED driver 103C and t he LED1O0PcT/hkrtvossndu ati on
circuit nodul ates the signal into a hisggh frequency voltage to generate the
el ectromagnetic radiation fromthe antenna 102 to send the information to
the main assenbly side fromthe nenory array 103B. 15 The I/0 control
circuit 103A controls display driving for the LED101 and controls witing
and reading of the data to and fromthe nmenory array 103B, in accordance
wi th the denodulgi edecarin) miahd.atiba /mEemoduaataypnlOlBcust) nahde form of
an EEPROM in this 20 enbodinent, and is able to store individual ‘

i nformation ofa the tiage contianerirauch 18SEi. nf Dheredérmpdutat adnng-to the ink
remai ni ng anount in the ink container, the color information of the ink
therein, and dircaddi tqfortherrﬁmﬂfae‘-trmquﬁgcb’nm@ﬁ%ﬁtéﬁnsldch as an 25 nunber
of the |nk cont ai ner, production |ot nunmber or the |like. The col or

i nfoor mation | SERIIUIAF iR §lr§r1’é(fetd@|“¥?ldﬁéét§§d?;€§shéﬂht RESHBRBFY array 103B
WO 2006/ 129882 PCT/ JP2006/ 311472 47 cqrres ong ng t the col or 8& t he ink
stored in fhe s%grﬂ?]c&rﬂcﬁlﬁ’tﬁd Rort ht?x&'ﬁﬁl“eas B lctéfl ot FnFBFﬁﬁPF‘o% used

as i nk cont al Scri tiaon,i rmation ndi vi dual |nformat|on) whi ch
will be descrl %Zut EB% taé'}'d dﬁ“"@&ﬁﬂﬁ‘ﬁcﬁ on + t‘ﬁoﬂtl g%er e 2% And 24. By
this, it is poélsﬂé?het tg%r{edc%nctég Y5 %Qt'a%lé (EQB]'natHEr inputted
electromagnetic radiation to supply the electric power
.to the I/0 control cirCuitl(I/O CTRL) 103A, the memory
10 array 103B, the LED driver 103C and the LED101. The
- modulation circuit modulates the signal into a high
frequency voltage to generate the.electromagnetic
radiation from the antenna-iQZ to send the information
to the main assembly side from the memory array 103B.
15 | The I/O control circuit 103A controls display
driving for the LED10l and controls writing and
reading of the data to and from the memory array 103B,.
in accordance with the demodulated control data. The
memory array 103B is in the form of an EEPROM in this
20 mbodlment and is able to store individual
information of the ink container, such as information
relating to the ink remaining amount in the ink
container, the color information of the ink therein,
and in addition, manufacturing inforﬁation such as an
25 number of the ink container, production lot number or
the like. The color information is written in a

predetermined address of the memory array 103B



when the data is witten in the nmenory array 103B and

menory array 103B or read out of it i47clude, for exanple,

is read out
therefrom or when the actuation and deactuation of the LED 101 is
cont r ol | estof20d6/12bs3210 particul ar i nk contai ner. The dat cwirtdoeniiste t he

t he data

indicative of the ink remaining anount. The ink container of this
enbodi nent, as described hereinbefore, is provided in the bottomis

portion with a prism and when the remai ni ng anount of

the i

nk becones

small, the event can be optically "detected by neans of the prism In
addition to tBakrespbadiagttolties resldr 300 e timls sl nenttloount s t he
nunber of ejections for each of the recordi ng heads on 20 the basis of the
ej ecti on dat ainkheoneshnair ng Eanmoetamp Iref,orbheet icod oirs iwfiortern iiom tilse nmenory
array 103B of the corresponding ink container, and the information is

read out. By deefAgasoinkheomeabryr adi aGr VBB Gt esnfammatiiffor nati on of the
ink remaining amount in real 25 tinme, The information represents the ink

remai ning amdéREIVLEHahi ghiarBatbey) sVhte thel MordrisoiPsd  provi ded
W .th the aid of the prism too, Alsp, it.is 2006/,12988
PCT/ JP20067'31§.1&¥?”“2§EE65§P bFeni e EkEoR (With dé(f%‘f‘f‘?ﬁ eaw%e%-er Bhe

nmounted i nk ntainer.is a fresh one, ,or, use . t.hen
Bl shorfat HEDP, Cacafhs YA AN AR Eh

LED driver 103¢'funt

SEelt

age

%pted one.. A
o the LED 101

to cause it tQuedi thel hOPL YOeR IPEs BRAlnSURRL B JX oy thesd /Qgontrol

is read out therefrom, or when the actuation and

deactuation of the LED 101 is controlled for the

10 particular ink container. The data written in the

memory array 103B or read out of it include, for

example, the data indicative of the ink remaining

amount. The ink container of this embodiment,

as

described hereinbefore, is provided in the bottom

15

20

25

portion with a prism, and when the remaining amount of
the ink becomes small, the event can be optically
detected by means of the prism. In addition to that,
the control circuit 300 of this embodiment counts the
number of ejections for each of the recording heads on
the bésis of the ejection data; The remaining amount
information is written in the memory array 103B of the
corresponding ink container, and the information is
read out. By doing so, the memory array 103B stores
the information of the ink remaining amount in real
time. The information represents the ink remaining
amount with high accuracy since the information is

provided with the aid of the prism, too. Also, it is



circuit 103A
the /O contr

off-state. Fi
substrate of

is at a high level. Therefore, when the signal supplied from
ol circuit 103Ais at a high level, the LED 101 is in the
on- st at e,wendoslQogshen the signal is at a |ow | evel, theptERridfd/;zig72 n the

gure 22 is a circuit diagramof a nodified exanple of

Figure 21. This nodified exanple is different fromthe

t he

exanple of Figure 21 in 15 the structure for applying the power source

voltage to t
is supplied f

he LED 101, and nore particularly, the voltage source

romthe VDD voltage source pattern provided inside the

vol t age

substrate 100 mfsdibdd rio usentidi ner diGcdiimaneky, whbeheonthel heunt8d i s

sem conductor substrate, and in this exanple, the connecting
cont act provi datk aromnttisd negniisopddecesh osghsbrateefdsandl yhéor the LED

ntact. Reduction of the nunber of the connecting contacts is
si gni fi cant |y T9Hqusd &neto the area occupi ed by the 25 semi conduct or

built in 20 a
connecting co
substrate, an
ternms of cost
PCT/ JP2006/ 31
witing and r

substrate. Fi
deactuation o
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20

25

dinthis sense, the nodified exanple is advantageous

in
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circuit 103A is at a high level. Therefore, when the
signal supplied from the I/O control circuit 103A is
at a high level, the LED 101 is in the on-state, and‘
when the signal is at a low level, the LED 101 is in
the off-state.

Figure 22 is a circuit diagram of a modified
example Qf the substrate of Figure 21. This modified
example i1s different from the example of Figure 21 in
the structure for applying the power source voltage to
the LED 101, and more particularly, the voltage source
voltage is supplied from the VDD voltage source
pattern provided inside the substrate 100 of the ink
container. Ordinarily, the controller 103 is bﬁilt in
a semiconductor substrate, and in this example, the
connecting contact provided on the semiconductor
substrate is only for the LED connecting contact.
Reduction of the number of thé connecting contacts is
significantly influential to the area occupied by the
semiconductor substrate, and in this sense, the
modified example is advantageoué in terms of cost

reduction of the semiconductor substrate.



the nenory array 103B, the signals are sent through the antennas 220 and
102 fromthe main assenbly side <control circuit 300. Mre particularly,
t he st ar twoQde/ik0sspl us col or infornmation, control code, paddesmssnare, data
code, are supplied in the order nanedwfromthe signal line DATAto the I/0O
control circuit 103Ain the controller 103 of the ink container 1 in
synchronismw th the clock signal CLK The start code 15 signal in the
start code plus color information indicates the begining of the series of
the data signals, and the color information signal is effective to
identify the parti cullBErgumk Zornitsaianérimimigckkhilrd idémiseésadfindathesi gnal are
related to. Here, the color 20 of the ink includes not only the Y, M C or
the like coldetbuwvrakdogsast rakdhayierettierento damdiffes.theThe col.or
information, as shown in the Figure, has a cord correspondi ng one of the
ink colors K memoxy akgay. 103Bngfthpe, supet 13t cohtywre c44 cif t2 103A 25
conpares the color information indicated by the cord and the colo
i nformation stoFMéRdi ANERE mehBFyTak+Ry 299 ,l%ﬁmﬁ?ﬁniﬁ%ﬁﬁH?Q%ﬁﬂl%ée t he
same, the dat?E¥K@§906/129882 PCT/ JP2006/ 311472 50 signals are taken in

h

thereafter> | are not the sane, the subsequent data signals are

i gnor ed. Therefore,Jﬁygﬂuiﬁp%gPﬁH@%r%aEg;s&ggg&dhﬁg?ggglkggtiﬁgpﬂgnly to

all of the ink contai'ners tromthe“main assenbly t hi oug common

signal line DATA nshowy LbrEl9458s20end hei btk $00EAT SiGke ton UG the

the antennas 220 and 102 from the main éssembly side
control circuit 300. More particularly, the start code

10 plus coior information, control code, address‘code,
data code, are supplied in the order named from the
signal line DATA to the I/O control circuit 103A in
the controller 103 of the ink container 1 in
synchronism with the clock signal CLK. The start code

15 signal in the start code plus color information
indicates the begining of the series of the data
signals, and the color information signal is effective
to identify the particular ink container which the
series of data signai are related to. Here, the color

20 of thevink includes not only the Y, M, C or the like
color but also such ink having different densities.

The color information, as shown in the Figure,

has a cord corresponding one of the ink colors K, C, M
and Y. Using this, the I/0 control circuit 103A

25 compares fhe color information indicated by the cord
and the color information stored in the memory array

103B, and only when they are the same, the data



data are concerned can be correctly identified since the data include the
color information. Therefore, the processing on the basis of the
subsequenyodadea2ossch 10 as the witing, reading of thepswhesgssnurdat a,
actuation, deactuation of the LED, ca be effected only to the identified
ink container (that is, only to the right ink container). As a result,

(one) comon data signal line is enough for all of the four ink 15
containers to wite the data in, to actuate the LED and to deactuate the
LED, thus reducing the required nunber of the signal lines. As will be

readily undeessgaads @erejakennbn thaesesigenl |Ifmehey @reuglbt itheespective
of the nunber of the ink containers. 20 As shown in Figure 23, the control
nodes of thi saeshodherestibEagheade @FFa antgOhl £oates fgromsd uati on and
deactuation of the LED which will be described hereinafter, and READ and
WRI TE codes f8&hereddirag euen bhoudle weeodgtarsbgnahdiswsupmigi@therein. In
the 25 witing operation, the WRITE code follows the color information

code for idenEPMPRgYt k& Phk €6nERE ndRk CcamedhesEs cherm the mathe address
code indicates an.V%}2006/129882 PCT/ JP2006/ 311472 _ 51 address in the
memory arrly PRSGRAPLN ShEedEPEORPR TS GRMIRRTEGh, L MM 1 ast code,
i.e., the data,code, indicates.the content of information to.,be witten in.
The cont ent i RHPYEE: &8 %&gPHS 28ht$%? %%gec?gta%p%%tt?i%ﬁ%%&{%%?phe exanpl e
described aboyg, ande £.QL o8X8APLEN SONLEPLELHES: A0 e VAIdS 1 £ALdON command

and/ or
the data include the color information. Therefore, the

processing on the basis of the subsequent data, such

10 as the writing, readiné Qf the subsequent data,
actuation, deactuation of the LED, can be effected
only to the identified ink container (that is, only to

. the right ink container). As a result, (one) common
data signal line is enough for all of the four ink

15 containers to write the data in, to actuate the LED
and to deactuate the LED, thus reducing the required
number of the signal lines. As will be readily
understood, (one) commen data signal line is enough
irrespective of the number of the’ink containers.

20 | As shown in Figure 23, the control modes of
this embodiment include OFF and ON codes for actuation
and deactuation of the LED which will be described
hereinafter, and READ and WRITE codes for reading out
of the memory array and writing therein. 1In the |

25 writing operation, the WRITE code follows the color
information code for identifying the ink container.

The next code, i.e., the address code indicates ah



conti nuous readi ng command may be added. For the reading operation, the
structure of the data signal is the sane as in the case of the witing 10
oper at i onyo bbe/ogse of the start code plus col or informptirgedosziiuaken by
the /O control circuit 103A of all saf the ink containers, simlarly to
the case of the witing operation. The subsequent data signal is taken in
only by the I/Ocontrol circuit 103A of the 15 ink container having the
same color information. What is different is that read data are outputted
in synchronizmwith rising of the first clock (13th clock in Figure 23)

after the addressdss desitgeatecdyy bheayaddr RhscEotRe dhus, atBetd/ O control
circuit 103A 20 effects control to prevent interference of the read data
wi t h anot her ibypuwrisitgmalingvand hoiegh atsite cddba isegpatBeofiathecoak

contai ners conmuni cate with the comon (one) data signal line. As shown in
Fi gure 24, w tindiesgest thieo cohden2s odctindbiroat {oar hongeow)iahdnt he.
deactuation (turning-off) of the LED 101, the data signal of the start
code plus col or i nf or fee i ePntent | indicakrd thy tihe \WOTOTE/ 128882 S

PCT/ JP2006/ 311472 52 1/0O control circuit 103A through the signal |ine DATA
from the nméi n edsenmifest ¢e, t@@n@W@WPQQt&eﬁﬁélbﬁér@EBVﬁg apd, déSEri bed
her ei nbefore, the rlgh i nk contalner S |dgnt|f|ed on the basis of the

col or 5 inf or FEABH-E af@ 8 lacPEsS SR aNGrdEAEehaPT ofiPBF P e EERF 101 by

the control ngﬁngﬁgmﬁ%bsgg%%gbl%om%%%d may be added.

For the reading operation, the structure of the
data signal is the same as in the case of the writing
10 operation. The code of the start code plus color
information is. taken by the I/O control circuit 103A
of all of the ink containers, similarly to the case of
the writing operation. The subsequent data signal is
taken in only by the I/O control circuit 103A of the.
15 ink container'héving the same color information. What
is different is that read data are outputted in-
synchronizm with rising of the first clock (13th clock
in Figure 23) after the address is designated by the
address code. Thus, the I/0 control circuit 103A
20 effecté control to prevent interference of the read
data with another input signal even though the data
signals of the ink containefs communicate with the
common (one) data signal line.
As shown in Figure 24, with respect;to the
25 actuation (turning-on) and the deactudtion
(turning-off) of the LED 101, the data signal -of the

start code plus color information is first sent to the



effected only for the identified ink container. The control codes for the
actuation and the deactuation, as described hereinbefore in conjunction

wi th Fi guwe 2065/12@ss2i ncl ude one of ON code and OFF code woirgbamesii4ef f ecti ve
to actuate and deactuate the LED 101,52 respectively. Nanmely, when the
control code indicates ON, the I/Ocontrol circuit 103A outputs an ON
signal to the LED driver 103C, as described hereinbefore in 15 conjunction
with Figure 22, and the output state is continuously maintained
thereafter. On the contrary, when the control code indicates OFF, the 1/0
control circuito Jd3A raut putrwn AEBAsitgpmalughothhestiEbadr ivae DADABC, and
the output state is continuously maintained 20 thereafter. The actual
tinmng for thefmwt udtd ormior asEadtlyatsiiole,osimhéakER tO0lths after 7th cl ock
of the clock CLK for each of the data signals. In the exanple of this
Figure, the blfmieqadng.i nkscdesarabedwhetditpeloes nbe Bhght singhal 25
designates is first identified, and then, the LED 101 of the black ink K
container is sW@tteHgons Aantitied oo &hei RS FaPiokn6f CPARTsecond data

signal indicates WO 2006/.129882 PCT/JP20Q6/ 31147 5 enta_ink M and
the control® codel $R Cetes angt & idGr kA ﬁé’ée%&ag,‘%‘ugﬁgoﬂEBfl@ €of the

kM N oL ALY S O L8 4 AEDIGRBL g ey K cont ol ner
instruction Ofef%éE%é&“Jﬁ¥y f&?"%ﬁgﬂﬂééﬁyifEEB %9% QEnEQQnE@K nggntainer i's

control codes for the actuation and thé deactuation,
as described hereinbefore in conjunction with Figure

10 23, include one of ON code and OFF code which are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/O control circuit 103A oﬁtputs an ON signal
to the LED driver 103C, as described hereinbefore in

15 conjunction with Figure 22, and the output state is
continuously maintained thereafter. On the contrary,
when the control code indicates OFF, the I/0 control
circuit 103A outputs an OFF signal to the LED driver
103C, and the output state is continuously maintained

20 thereéfter. The actual timing for the actuation or
deactuation of the LED 101 is after 7th clock of the
clock CLK for each of the data signals.

In the example of this Figure, the black (K)

ink container which the leffmost data sighal

25 designates is first identified, and then, the LED 101
of the black ink K container is switched on. Then, the

color information of the second data signal indicates



deactuated. As will be understood fromthe foregoing description, the
flickering control of the LED is 10 acconplished by the control circuit
300 of thgomeaemessasenbly side sending repeated actuati eoarapthos/gdaact uati on
control codes alternately for the idsntified ink container. The cyclic
period of the flickering can be determ ned by selecting the cyclic 15
period of the alternating control codes. 2.3 Control Process (Figure 25 -
Figure 31): Figure 25 is a flow chart illustrating control processes
rel ating the nmounting and denounting of the ink container according to the
enbodi rent of .madent20 prledentandhvédrt icomt raxid qoalet iiadiasktgsshows t he
actuation and deactuation control for the LED 101 of = each of the ink
contai ner 1 byathettom s dnditteriafo3ey thveoiEPed Oilnofhéheaiinka¥senbl y si de.
The process shown in Figure 25 starts in 25 response to the user opening
the main asser@ARF&gvET .15 cTwittiedigsh iome @ihidel thiei &BD 40depéctbE Byka
predeterm ned sensor.. Wen the praocess is started, the WO 2006/ 129882
PCT/ JP2006/ 31 F4 P BY G5k ContSiither O Fodited bhe demdirtedLMe stEep S101.
Figure 26 is flow chart of a. mounting and denpunting.process of the ink
cont ai ner %n %ﬁﬁ%r%ﬁ : é%gas%ﬁﬁﬁgﬁﬁn? S FHYTFRICHHPR hEl ndemt TRt b
demounting 5 profess, LR G 130 GORHIOURS. & caLeRiRgRLssand the

e sta ua

i nfornmati on ofr} te of 1 nk container (indiVi
deactuated.

As will be understood from the foregoing
description, the flickering control of the LED is
10 aécomplished by the control circuit 300 of the main
‘assembly side sending repeated actuation and
deactuation control codes alternately for the
identified ink container. The cyclic period of the
flickering can be determined.by selecting the cyclic
15 period of the alternating control codes.
2.3 Control Process (Figure 25 - Figure 31):
Figure 25 is a flow chart illustrating control
processes relating the mounting and demountirng of the
ink container according to the embodiment of the
20 preseﬁt invention( and particularly shows the
actuation and deactuation control for the LED 101 of
each of the ink céntainer 1 by the control circuit 300
provided in the main assembly side.
The process shown in Figure 25 starts in
25 .response to the user opening the main assembly cover .
of the printer 201 which is detected by a

predetermined sensor. When the process is started, the



information thereof) carried on the carriage 205 is obtained. The
information of the state to be obtained here is an ink remaining anount or
the |i ke wibi2045/1288820 read out of the nenory array 103B teggbhws/sith t he
nunber peculiar to the-ink container.s4sln step 5202, the discrimnation is
made as to whether the carriage 205 reaches the ink contai ner exchange
position having been described in conjunction with Figure 18 or not. 15 If
the result of the discrimnation is affirmative, step 5203 is executed for
i nk container nounting confirmation control. Figure 27 is a flow chart
showi ng in detiaid ddigaimeuntisngoaantdr sat demoantedobyi BtEHge1€126. First,

in 20 step S301, a paraneter N indicative of the nunber of the ink
containers carried onFiterealdiage 200w scteett, ofard moddtdgd- a9 f or
confirmation of light emi ssion of the LED correspondingly to the nunber of
the ink contaemounting ipriocieabi gédtheninki soskbodenent, FAgise285set to 4
since the nunber of the ink containers is 4 (K C M and Y). Then, four
flags F (k), K8l shoyrgri® theeBapuac ahf theymaretany pai €PmPRBEBENGO zero.
WD 2006/ 129882 PCT/JPZ%SH!311472 5? Ln step S302, a variable An of the
flag relabi n@%¥%He Cagtiagtin pﬁgmaiv%r?itn AhEPoR2Pbr 2PRetPAK

container is set.to "1" untln gnflrna i on

S303
control is efﬁéHFEH@F&P“tﬁg Bh?h %e?ﬁk oﬁp Fﬂefh HREPBRL by the
user sets the ; Ak CQTt 'Q%eréEfShSaEQEESCEanEEtEQPrngéhfogoﬁger

obtained. The information of the state.to be obtained
here is an ink remaining amount or the like which is
10 read out of the memory array 103B together with the
number peculiar to the. ink container. 1In step 5202,
the discrimination is made as to whether the carriage
205 reaches the ink container éxchange pQSition having
been described in conjunction with Figure 18 or not.
15 If the result of the discrimination is
affirmative, step S203 is executed for ink container
mounting confirmation control.
Figure 27 is a flow chart showing in detail the
mounting confirmation control in Figure 26. First} in
20 step 5301, a parameter N indicative of the number of
the ink containers carried on the carriage 205 is set,
and a flag F (k) for confirmation of light emission of
the LED correspondingly to the number of the ink
containers, is initialized. In this embodiment, N is
25 set to 4 since the number of the ink containers is 4
(K, C, M, and Y). Then, four flags F (k), k=1 - 4 are

prepared, and they are all initialized to zero.



150 of the recording head unit 105, the wireless conmunication between the
antenna substrate 152 of the holder 150 and the antenna 102 of the ink
cont ai nerwoodd2essabl ed. By this, the control circuit 30QrTgb2dobgiam n
assenbly side, as described herei nbefssre, identifies the ink container on
the basis of the color information (individual information for the ink
container), and the color information stored in the 15 nenory array 103B of
the identified container is sequentially read out. The col or information
for the identification is not used for the already read out one or ones.
In this control procebs,ste¢e H&Lriarivieatiiadd & dnalofo tinedd lag t o whet her or
not the 20 read color information is different fromthe color_ information
al ready read &efaifingr tondhst greest Ofhﬁn@unb%%e%scmms@%lcsgoﬁorif t he
color informati on have been able to _be rgag out, and the color information
25 has been ditbferdft ORGHORE éFréﬁHyt?e ou?nﬁléEesB?pp§%%%G e

i nformation, t hen d| crim.nated ai, n t ol or

i nfoormation |?°H83ﬁpgd£§? 668?15@%% %Cﬁ?J?%g #%ﬁlﬁ%ﬁ }g%qfhglA-th i nk
container._ Ot herw se .S c n t hat, the tainer is
not nnunte% ﬁgkeco talh?& thk§r%%$%§%£q§xgﬁl Hgloﬁ%% g@?lﬁlnatlon

of the ink coptaid Aeitai a0 19Q8S A0t HEERLESERE ﬁ@glewﬁrlé tﬁkﬁ't‘?@ﬁ&é&e of the

nDunted position o ink container. When the A-t container is
150 of the recording head unit 105, the wireless

communication between the antenna substfate 152 of the
holder 150 and the antenna 102 of the ink container is

10 enabled. By this, the control circuit 300 of the main
assembly side, as described hereinbhefore, identifies
the ink container on the basis of the color
information (individual information for the ink
container), and the colbr infdfmation stored in the

15 memory array 103B of the identified container is
sequentially read out. The color information for the
identification is not used for the already read out
one or ones. In this control prbcess, the
disérimination is also made as to whether or not the

20 read éolor information is different from the color
information already read out after the start of this
process.

In step S304, if the color information have

been able to be read out, and the color information

25 has been different from the already read out piece or
pieces of information, it is then discriminated that

ink container of the color information is mounted' as



di scrimnated as being correctly nmounted, the flag F (A) (the flag

sati sfying k=A anong the prepared flags F(k), k=1 - 4) is set to "1" in
step 5305y0Tthem2os33 10 descri bed herei nbefore in conj unetirgeesshafa gure
24, the LED 101 of the ink containersél having the corresponding col or
information is switched on. When it is discrimnated that ink container is
not nmounted, the flag F (A) is set to "0" in step S311. 15 Then, in step
5306, the variable A is increnented by 1, and in step S307, the

di scrim nation e %i t o, whet her or not, the var;able A is larger than

N set in the §P§pAS§ 1 CFWF§lgﬁﬁod|9Eﬂﬁrw¥&?ﬂ)l 3 PREVIHRRE A i s

not nore than

i's dlSCfIﬁlﬂ&F@& gg E;? § Al ge ﬁa %ﬁngﬁhgo a@guﬂgﬁﬁs %{re © nt|L; :
confirmation G’%{i%é‘m r@%?:e eercomplerpd fgr.alk 8&;29\,\% %%51&9”&?' ners.

Then, in step iscrimnation rs nade er or not the 25
main assembl y (v eh 20t iine3N BRENNBESLLLODs AL BRe BRGES Of an. output

of the sensor. v%en the main Aassenbly covef is in a closed state, an

abnor mal ity W9n200641298382 RGE 4820064344721 0R708t @he iskreturned to the

processing routine. of Figure 26 in step S312 since there. is a
possibility thanhtederr.haghehoskd Ahehcoviercattdiough one or sone of the ink
containers are not nounted or are not properly nounted. 5 Then, this
process oper adisrriniceneideted belthgncoonethéyconunaeg, the fbag Bssenbly
cover (A) (the flag satisfying k=A among the prepared flags

F(k), k=1 —74) is set to "1" in step S305. Then, as

10 described hereinbefore in conjunction with Figure 24,
the LED 101 of the ink container 1ihaving the
corresponding color information is switched on. When
it is discriminated that ink container is not mounted,
the flag F (A) is set to "0" in step S311.

15 Then, in step S306, the variable A is
incremented by 1, and iﬁ step 8307, the discrimination
is made as to whether or not the variable A is larger
than N set in the step S301 (in this embodiment, N= 4).
If the variable A is not more than N, the process

20 subseduent to step S303 is repeated. If it is
discriminated as being larger than N, the fact means
that mounting confirmation control has been completed
for all of four ink coﬁtainers. Then, in step S308,
the discrimination is made as to whethef or not the

25 main aésembly cover 201 is in an open position on the

basis of an output of the sensor. When the main

assembly cover is in a closed state, an abnormality



201 is discrimnated as being open in the step S308, the discrimnation is
made as to whether or not all of the four flags F (k), k=1 - 4 are "1",
that is, w0 éwebssy the LEDs 101 are all switched on or powtip2dob/3itu72 i S

di scrimnated that at | east one of the LEDs 101 is not switched on, the
process subsequent to the step S302 is repeated. Until the user nounts or
correctly renmounts the ink container or ink containers of which 15 the LED
or LEDs 101 are not switched on, the LED or LEDs of the ink container or
containers are switched on, and the process operation is repeated. Wen
all of the LEBEa&eeigi setimnast &8 &5eberagessing chedt bne af nbigrate endi ng
operation is carried out 20 in step 5310, and this process operation is
conpl et ed. Thé&®, ihétFPoseds ?épﬁﬁnghﬁéeth§ proeessPablEvuthake us®BWN in
Figure 26. Fi ure a state which all of the ink containers

ows
are correctly é’&eg EofFPEEE Bg*s'?’?}l%son%nﬂrtﬁ%‘?%f%ﬁ ethe ndnkEDs are

T 25 swi tehed. t R back .t o Fi 26, after th
"k conta ngreﬁ‘&%ﬁﬂ Lés%%%f”%aﬁo e ero ety 20511y W S0061 120862

PCT/JP2006%31114lL 1%X %g EQEt?QRV dﬁ&%i?@ ,manner, t he

di scrimnation i's’'na er or no conirol is normally

conpl eted, namely, \M},@{é}gr (g{ ﬂ]{g cdied K GoRt & %r%s% R ORGRY mount ed,
in step S204. 5 1f the nountings are di scrim nate bei ng nornmal, the
di spl ayi ng devipge iFlggeee ihinanddFagupeia§) opént e the step $308,
| the discrimination is made as to whether. or not all of
the four flags F (k), k=1 - 4 are "1", that 1is,
10 whether the LEDs 101 are all.switched on or not. If it
is discriminated that at least one of thé LEDs 101 is
not switched on, the process subsequent to the step
S302 is repeated. Until the user mounts or correctly
remounts the ink container or ink containers of which
15 the LED or LEDs 101 are nof switched on, the LED oi
LEDs of the ink container or containers are switched
on, and the process operation ié repeated.
When‘all of the LEDs are discriminated as being
switched on, a normal ending operation is carried out
20 in stép 5310, and this process operation is completed.
Then, the process returns to the processing routine
shown in Figure 26. Figure 28 shows a state (a) in
which all of the ink containers are correctly mounted
at correct positions, and therefore, the LEDs are all
25 switched on, respectively.

Referring back to Figure 26, after the ink

container mounting confirmation control (step S203) is



operating portion 213 is lighted green, for exanple, and in step S205, a
normal ending is executed at step S206, and the operation returns to the
processi ngokOogravdsbne shown in Figure 25. Wen the abnowpgmlypiope/sn@wnting i s

di scri m nat ed,

flickered orange, for exanple, in step S207, and the abnormality ending

t he di spl ayi ng device s8sn the operating portion 213 is

process is carried out, and then, the operation 15 returns the processing
in Figure 25. Wen the printer is connected with a host PC

routi ne shown
which contro

the i nk contai

conpl eted, the Hserimnat on 'S

th i.nter, th ti rmalit isplay .is also
of foct ed on tfé%%ﬁqgﬁﬁgbgbf%Fhéb%@ggg? |Qgg%gnorna i ytﬁlsp y .is als

ollEMPEL20 'R Fi gure 25, when
er__nmount.i.n and _di smount.i_n rocess_of st 5101 is
ihatidn A mad%h&@ §§ %88ﬁﬁgfhéf P%nggethe nount i ng

and denount i n%og{ﬂ%qsag hozhanar e%oggmlt%hednah@l?t, epnetlér bt Lbe

abnormality is

to open the maifk assewInt 608 29k el yf RSRARE. thtB€e€p§Qb@9 of
cover 201, the process of the step 5101 is started, (D 2006/

I'scrim nat process ope

29882

atiron waits for the user

t he

PCT/ JP2006531 1 2 hShemtliafs Rrecessdasthiabed b8 Benhynabi-AAIW th Figure
26 is repeated. Wen the proper nmounting or denmounting process isS

di scri m nat ed tHe sliepl81Q2g dHeeipeoqeliguwal 15 kad Fdigtihe usprihotkéose the
mai n assenbly cover 201 in step S103, and the discrimnation is nade as to

whet her or

10

15

operating portion. 213 is lighted green, for example,
and in step 8205, a normal ending is executed at step
S206, and the operation returns to. the proceséing
routine shown in Figure 25. When the abnormality
mounting is discriminated, the displaying device in
the operating portion 213 is flickered orange, for
example, in step 8207, and the abnormality ending
process is carried out, and then, the operation
returns the processing routine shown in Figure 25.
When the printer is connected with a host PC which

controls the printer, the mounting abnormality display

-is also effected on the display of the PC

20

simultaneously.

In Figure 25, when the ink container mounting
and dismounting process of step S101 is completed, the
discrimination is made as to whether or not the
mounting and demounting process is properly completed
in step S102. If the abnormality is discriminated, the
process operation waits for the user to open the main
assembly cover 201, and in response to the opening of

the cover 201, the process of the step S101 is started,



not the cover 201 is closed or not in step S104. If the result of the
discrimnation is affirmative, the operation proceeds to |ight validation
process o0& 234325105. In this case, if the closing ofctrhewssiarassenbly
cover 201 is detected as shown by (b)ssin Figure 28, the carriage 205 noves
to the position for [|ight validation, and the LEDs 101 of the ink
containers are deactuated. 15 The |ight validation process is intended to
di scrim nate whether or not the properly nounted ink containers are
mounted at the correct positions, respectively. In this enbodinment, the
structures of sot REatnRreescsi Aecsrabedndn sarhun@hiorowitlyurbdiens 20

t hereof are made peculiar depending on the colors of the ink contained
therein for tK& pér g6S&3GLY-preventing the ink containers from being
mounted at wong positions. This is for the sinB{icity‘of manuf act uri ng
of the ink container DT eS® RTINS N &fe GeRONEIDG BEPCEF St hat i nk
containers are unt%qﬂdattmwogg R git%y 5 Taerefore the.light validation
process is ef f& Ve t0>&€t§gt Suh™r ng hDE ?i%@O%%%SVV?ﬁB%G 129882
PCT(J.PZOOGéB’léﬁ?eZus%Q R f'%%' ‘éythgemé&ﬁragéeﬁu@f e¥§9é By, thissang the
efficiency and lT'ow cost o the I'nk contaj ner ,nﬁnu acturing are

acconpl i shed gipge hhd $hB0H:sERUMiALEI R MBKRakbeaG0PE | gL Atd oSy Of the

ink 5 containers different from each other depending on the colors of the
i nk. not the cover 201 is closed or not in step S$104. If
the result of the discrimination is affirmative, the
operation proceeds to light validation process of step

10 S5105. In this case, if the closing of the main
assembly cover 201 is detected as shown by (b) in
Figure 28, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink
containers are deactuated..

15 The light validation process is intended to
discriminate whether or not the properly mounted ink
containers are mounted at the correct positions,
respectively. In this embodiment, the structures of
the ink containers are not such that configurations

20 thereéf are made peculiar depending on the colors of
the ink contained therein for the purpose of
preventing the ink ;ontainers from being mounted at
wrong positions. This is for the simplicity of
manufacturing of the ink container bodies. Therefore,

25 there is a possibility that ink containers are mounted
at wrong positions. Therefore, the light validation

process is effective to detect such wrong mounting and



Figure 29 illustrates the light validation process (a) - (d), and Figure
30 also illustrates the |I|ight validation process (a) - (d). 10 As shown by
(a) in Fiwoneos2RQessbhe novabl e carriage 205 first startecmviogsfiuom the

| efthand side to the righthand side gon the Figure toward the first |ight
receiving portion 210. Wen the ink container placed at the position for a
yel l ow i nk 15 cont ai ner cones opposed to the first light receiving portion
210, a signal for actuating the LED 101 of the yellow ink container is
outputted in order to switch it on and to keep the on-state for a

pr edet er m ned ta gL idur &ficonsely OEhEh8oRVEBE - hBRY g e U i bed in 20
conjunction with Figure 24. x%en the ink contajner is. placed at the
correct positisdritre AoE LPYnfosty gdet FnbnkoFPPBﬁlQ P receives the
light fromth o_that cont ci,rcuit 300 discrjmnates that

e LE%? 01,. s ﬁ0| i
i nk cont ai ner MY n8d2&F £RECEBH-8REIpSENERoRt 2% Mt 1 e noving t he
car i age 205, a5 Shun 1y L0 (kA FLAUS 529  IEN, £,k pont aner  pl acec
on

at the positio or a nmagenta ink C I'ner conesS opposed to WO

2006/ 129887 PCHALRAMA/SELEER AL Ehenl bash bLAbE bggehylag perisen 210, a
signal for actuating the LED 101 orf the nmagenta ink container iIs
outputted to swWitily idr @meandxt o keep the on-state for a predeterm ned
time duration, simlarly. In the 5 exanple shown in the Figure, the ink
container IMis nounfeguaé 2Hei Coidecditositd ALghso vahddattiiost |1 ght

process (a) - (d), and Figure 30 also illustrates the
light validation process (a) - (d)-.
10 As shown by (a) in Figure 29, the movable

carriage 205 first starts moving from the lefthand
side to the righthand side in the Figure toward the
first light receiving portion 210. When the ink
container placed at the position for a yellow ink

15 container comes opposed to.the first light receiving
portion 210, a signal for actpating the LED 101 of the
yelléw iﬁk container is outputted in order to switch
it on and to keep the on-state for a predetermined
time duration, by the control having been described in

20 conjuﬁction with Figure 24. When the ink container is
placed at the correct position, the first light .
receiving portion 210 receives the light from the LED
101, so that control circuit 300 discriminates that
ink container 1Y is mounted at the correct position.

25 ~ While moving the carriage 205, as shown by (b)
in Figure 29, when the ink container placed at the

position for a magenta ink container comes opposed to



receiving portion 210 receives the light fromthe LED. As shown by (b) -
(d) in Figure 29, the light is emtted sequentially, while changing the
positi on wd 06/dbsyari mnation. In this Figure,. all of wphegeskestiant ai ners
are nmounted at correct positions. On dithe contrary, if a cyan ink container
1Cis erroneously nmounted at a position for a magenta ink container 1M
as shown by (b) in Figure 30, the LED 15 101 of. the ink container 1C which
is opposed to the first light. receiving portion 210 is not actuated, but
the ink container |IMnounted at another position is swtched on. As a
result, the fitha fimpt e Visseiviaa PeAt290 dd8s AobigBadi Ferthe |ight
at the 20 predeterm.ned tim.ng, .sQ that control circuit 300, 6 disc¢rimnates
t hat nounting %ﬁﬁﬁﬁq%ﬂ9l€§§aﬁﬁﬁ|ﬁpl CdntBenBRIGPREr 1PKaROPRELPRE &8Nt ai ner

1M (ri ght t ai . di,ngly, _if ta ink i 1M i
or oneous! y MOUNIE 5 S eptiah Torr2s™8 Egak PR BanE B RGR: 1T ohs shown
b in Fi t 01 of i Nk _cont ai 1M whi gh i d
Lo the flrst 1 GeFasarares sorls oRZ10°TE Aol Up-og06  130BKS | T
PCT/ JP2006/5311474n5182 Mhbatied c RUIF it o, NkneORhRi BBRtAGnaRUAMEd sat anot her

position is switched on. In this manner, the light validation process wth
the control cigdite B0 d@RCldRedADRR kS oh, ekbeehbyert@skdenyhty the ink

container or ink containers not nounted at the correct position. If the
receiving portion 210 receives the light from the LED.
As shown by (b) - (d) in Figure 29, the light is
emitted sequentially, while changing the position of
10 discrimination. In this Figure, all of the ink
chtaihers are mounted at correct positions.

On the contrary, if a cyan ink cohtainer 1C is
erroneously mounted at a position for a magenta ink
container 1M, as shown by (b) in Figure 30, the LED

15 101 of the ink container 1C which is opposed to the
first light receiving portion 210 is not actuated, but
the ink container.lM mounted atvandther pbsition is
‘switched on. As a result, the first light receiving
portion 210 does not receive the light at the

20 predetermined timing, so that control cireuitIBOO
discriminates that mounting position has an ink
container other than the ink container 1M (right
eontainer). Correspondingly, if a magenta ink
container 1M is erroneously mounted at a position for

25 a cyan ink container 1C, as shown by (c) in Figure 30,
the LED 101 of the ink container 1M which.is opposed

“to the first light receiving portion 210 is not



mounting position does not have the correct ink container nounted thereto,
the color of the ink container erroneously nounted there can be identified

10 by seawenbviéc2bgszact uating the LEDs of the ot her threecrQertsitk
containers. In Figure 25, after the ldgaght validation process in the step
S105, the discrimnation is made as to whether or not the light validation
process is 15 properly conpleted or not in step 5106. Wien the proper
conpletion of the light validation is discrimnated, the displaying device

in the operatin portiqon 213 is lighted up green, for exanple, in step
5107, and thefﬁgﬂﬁg§§Le§B§5 e SR iRgRd 1G5 mopRé edo aéndnr§hrs

di scrim nated as bein .abnorqﬁl (%he di spl ayi ng device in the operating
portion 213 i POHTHEr S DFargeEht® st ep 5109, and the LED 101 of the ink

contai ner which is no&nggHg%ggaﬁée%het or{egt. &OfiéééikﬁfmkgggCh has been

. C g . . a S
identified in the step i CKéred” oF swi in §?ep S105. In
this nmanner, whgp SR - SPEN, inn serbly r. :201, the user is
ot fied of 1 Ry T %ﬁ%ﬁ%@&éﬂ%w%% P%%ﬁﬁzd 6/311472 63 is
not mount ed ate#e-1COfd & RASILT BN 1RO k@l orn$ @R nelrS oRY QRRt ed to remount

it to the correct position. Figure 31 is a flow chart illustrating a
recordi ng procass acerdint tbuheerodinerbrekcthgositpoasent £ i fient i on.

In this process, the ink remaining anount is first checked in step 5401.
In this processqunting position does not have the correct ink
container mounted thereto, the color of the ink
container erroneously mounted there can be identified
10 by sequentially actuating the LEDs of the other fhree
color ink containers.

In Figure 25, after the light validation
process in the step S105, the discrimination is made
as to whether or not the light validation process is

15 properly completed or not in step S106. When the
proper completion of the light validation is
discriminated, the displaying device in the operating
portion 213 is lighted up green, -for example, in step
S107, and the process ends. On the other hand, if the

20 ending is discriminated as being abnormal, the
displaying device in the operating portion 213 is
‘flickered orange at step S109, and the LED 101 of the
ink container which is not mounted at the correct
position and which has been identified in the step

25 S105 is flickered or switched on in step 8105. In this
manner, when the user opens the main assembly cover

201, the USgr is notified of the ink container which



an anount of printing is determned fromthe printing data of the job for
which the printing is going to be effected, and the conparison is made.

bet ween twWe 2865/dedser mi ned anount and the renai ni ng anourtTAP200by81 147K
cont ai ner to check whether the remai ndi3ng anmount is sufficient or not
(confirmation process) In this process, the ink remaining anount nmay be
the anbunt detected by the control circuit 300 on the basis of 15 the
counting. In step 5402, the discrimnation is made as to whether the

remai ning ink anmount is sufficient for the intended printing or not, on
the basis of tRe @énfrrRkefoAtpEBeeserrentt Resbther, hamdtha ¥$Rrresult 20
of the discrimnation_ at %he step 5402 indicates a shortage of the ink,
the di spl ayi ng Sd&FCEELEH ﬂereﬂﬁg?ﬁt?thBoF??oﬁoﬁi%c?sp¢$}%k%9ed orange in
the step 5405, and ip. ste Q6, t LED,101 af .the ink container 1
cont ai ni ng the insuff#%ﬁ%ﬂ?ziﬁﬁﬁh@ gﬁ‘?ﬁéﬂfgi'&Q1P§tFFF&P8r§d or switched
on (abnor mal i ; e i ng, deyice s connecte ith a host
PC whi ch con?%%ﬁg%%ﬁg e§§F5?n35§§§?§%? Fﬁetééke?%ﬁéﬁWﬁ%b %@f%%%ellzgssz
PCT/ JP2006{ 311472 n84 i AFRHEE ofBY he i Spl ysd an té;fegf}'rngp' _aqfn]iygfhpﬂ

4 :
si mul t aneously. 3. Cxﬁer Enbodi ments (Figure 32 - _ _ e first
enbodi ment desgbibped iisNfihetSchorrEQ N8, st8s §4651 anRYadiiRI pRYIsAN S

provided on the ink container rear side is inserted into the first

an amount of printing is determined from the printing
data of the job for which the printing is going to be
effected, and the comparison is made. between the

10 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount may be the amount
detected by the control circuit 300 on the basis of

15 the counting.

In step S402, the discrimination is made as to
whether the remaining ink amount is sufficient for the
intended printing or not, on the basis of the
confirmation process. On the other hand, if the result

20 of the discrimination at the step S402 indicates a
shortage of the ink, the displaying device of the
operating portion 213 is flickered orange in the step
S405, and in step S406, the LED 101 of the ink
container 1 containing the insufficient amount of the

25 ink is flickered or switched on (abnormal ending).
When the recording device is connected with a host PC

which controls the recording device, the ink remaining



| ocki ng portion 155 provided at the rear side of the holder, and the ink
container 1 is rotated about the rotational pivot which is the inserted

portion, wbi2b&/1k0sspushi ng the ink container front side gowmyp20dfyenamuch a
structure is enployed, the preferabl es4position of the substrate 100 is, as
descri bed hereinbefore, the front side which is away fromthe rotational
pivot, and the first light receiving portion 210, and the first light 15
emtting portion 101 for directing the light toward the first |ight
receiving portion 210 and toward the user's eyes are integral with the
substrate 1002m3ddorfivngiey digphever opntigndisnsa, ofhehpoBFtion preferred
20 by the substrate and the position required by the Ilight emtting
portion are diFfBHEA"SMSmYeach other, depending on the structures of the
i nk contai ner ., and/,or %Q@ mount i n rtion.the ch a case, the

g ,po hereof. In
substrate and Yhé’ 4t |%qﬁpfﬁéspé?9385en3g begéguﬁ?sggged at proper
positions. Therefore, ;th t i {.nt | with each other.
Figure 32 illustrat es%t%%%f%gpo?m%&ﬁm%sodﬁb%gé‘z ET/ IJP2006/ 311472
65 contai ngr JRINt iRG BeLLkoBNHAGE aef LA Bg ; t her
enbodi nent ofq?%gg%resenf inveﬁtionn%(gf 9 ??f? %sgs%%§%1%€8(§§ in Figure
32, the ink caMaiiRgd contaQheef rkhirS seABOdkMRALcotcihenpsesRat ripyention is

provi ded on the top side adjacent the front side with

locking portion 155 provided at the rear side of the
holder, and the ink container 1 is rotated about the
rotational pivot which is the inserted portion, while

10 pushing the ink container front side down. When such a
structure is employed, the preferable position of the
substrate 100.is, as described hereinbefore, the front
side which is away from the rotational pivot, and the
first light receiving portion 210, and the first light

15 emitting portion 101 for directing the light toward
the first light receiving portion 210 and toward the
user's eyes are integral with the substrate 100,
éccordinglyu

However, in some cases, the position preferred

20 by the substrate and the position required by the
light emitting portion are different from each other,
depending on the structures of the ink container
and/or the moﬁnting portion thereof. In such a case,
the substrate and the light emitting portion may be

25 dispoéed at proper positions. Therefore, they are not
necessarily integral with each other.

Figure 32 illustrates structures of an ink



a substrate 600 which has a light emtting portion 601 such as LED, which
has a pad 602 at the top rear portion. Wen the light emtting portion 601
is 10 actwetess120d3e |ight is emtted toward the front sipdear2006/Bi1git
receiving portion 620 is disposed at & position for receiving the |ight
directed leftward in the Figure adjacent an end of a scanning range of the
carriage. Wien the carriage cones to such a position, 15 the light emtting
portion 601 is controlled, so that recording device side can obtain
predetermned information relating to the ink container 501 fromthe:
content of thedntghimnerea@idy@d mopnthagl pghtipaceheirrgf pocbrdhng\Ven t he
carriage is at the center portion of 20 the scanning range, for exanple,
the |ight eni toddgerpSMbiosimeot of &bt PsEFeHL bypvehtédnt he user is able

to see the state of lightening so that predeterm ned information relating
to the ink codﬂéﬂnér(ﬁgi'can be readily recognized by the user. 25 As
shown by (c) in Figure 3 t he record ng,. head it 605 conprises a hol der
650 for .detachably h%?d? %w%e%Yuf%hi%%f%ﬁgqﬁﬁ< ntdi% 2N he WO

505" provi ged S ine ot FaresiferEneresne Byt netht SHG S RGeS "Cont i ner
501 in the holder, ;600 oan chidk ot sauCLbgacoRperhna e O oL shbe, Leror df ng

head side_loc ted in the 51inne bottpn1 ortion o _ er 1s connected
with an ink sUpRhstRekl 306 hocgahefdaksnat heghet EAMPOREI 8rtion 601

.

such as LED, which has a pad 602 at the top rear
portion. When the light emitting portion 601 is

10 actuated, the light is emitted toward the front side.
A light receiving portion 620 is disposed at a
position for receiving the light directed leftward in
the Figure adjacent an end of a scanning range of the
carriage. When the carriage comes to such a position,

15 the light emitting portion 601 is'controlled, so that
recording device side can obtain predetermined
information relating to the ink container 501 from the
content of the light recéived by the light receiving
portion. When the carriage is at the center portion of

20 the séanning range, for example, the light emitting
portion 601 is controlled, by which the user is able
to see the state of lightening so that predetermined
information relating to the ink container 501 can be
readily recognized by the user.

25 As shown by (c¢) in Figure 32, the recording
head unit 605 comprises a holder 650 for detachably

holding a plurality of ink containers (two, in the



of the ink container, so that ink fluid communication path is established
t herebet ween. The hol der 650 is provided on a rear side thereof with a

| ocki ng pwotoesm29$32656 for | ocking the ink container 50fcatypidosscianpl et e
nounting position with the engaging p@rtion 655 (rotational center) at the
front side. Adjacent the |ocking portion 656, there is provided an antenna
652 for communication with the substrate 600 antenna 602. 15 Wen the ink
container 501 is mounted to the recording head unit 605, the ink cont ai ner
501 is handl ed at the front side of the holder 650. As shown by (b) in
Figure 32, theiRl Sl tHoYifler 2ed§6°rHdrgi bRast 60Re PﬁRVééﬁtjal ner
rear side to the rear, 20 -side of the h Ide%§650 to, bri t he i nk contai ner

front side int3d difafHem™ i t9e (Her&dagi BY POFEFHRY 658 BiXthe hol der

650. Wth thls stat pper n th fr.ont S|de of the ink
cont ai ner 501 % 6f§§égﬁx#odbﬁamfhe P%ar%5|degn Rl 18h PH@ FARM 25

cont ai ner 501 | ﬁﬁzrr téqk;gkt tygégyalﬁg h%aﬁogghESgocggeghgnd %gctlon

i ndi cated by a ut t engagi portion hown 1'n (a) and (c)

in Figure VO 299%%%@@0&%%9@@9%%%@%01@%@%sl %otnh%c'te& g@Rhai ner 501
whi ch has been conpletely "mounted, wherein the ink supply port 507 and the

i nk i ntroductdpn mpenigial o Go sronnested ta eachbekher, po2fdlohhe antenna
602 and the antenna 652 are close to 5 each other. The structures of the
engagi ng portldﬂl&ﬁéiiﬁk container, so that ink fluid communication
path is established therebetween. The holder 650 is
provided’on a rear side thereof with a locking portion-
10 656 for locking the ink container 501 at the cbmplete-
mounting position with the engaging portion 655
(rotational center) at the front side. Adjacent the
locking portion 656, there is provided an antenna 652
for communication with the substrate 600 antenna 602.
15 When the ink container 501 is mounted to the
recordiﬁg head unit 605, the ink container 501 is
handled at thé front side of the holder 650. As shown
by (b) in Figure 32, the user presses the lower edge
portion of the ink container rear side to the rear
20 éide‘éf the holder 650 to bring the ink container
front side into engagement with the engaging.portion
655 of the holder 650. With this state, the upper
portion of the front side of the ink container 501 is
pressed toward the rear side, by which the ink
25 container 501 is mounted in the holder while rotating
in the direction indicated by an arrow about the

engaging portion 655. Shown in (a) and (c) in Figure



t he hol der 650 and the | ocking portion 656 and the corresponding structure
of the ink container 501 side, nmay be properly determ ned by one skilled
in the arwo 206s/1208sbhe exanpl e shown in the Figure, the pglpgbi@te11680 s
provi ded on the top surface of the ink container 501, and extends in
parallel with the top surface, but this is not limting, and it may be
inclined as in the first enbodinent. Furthernore, the hol der 650 and the
15 structural nmenbers relating to it are not necessarily provided in the
head unit. Figure 33 shows a nodified exanple of Figure 32 structure, and
shows two recc¥diisg theadnncestaingdi §01cshtahnhag eaenrfopeistedeh of
whi ch conprises an ink 20 container 501 and a recording head 605 which are
i ntegral . withMexees hahereant kR éRKodPRBAY, PBRE 8P 7 &Rd bt inks a
cartridge for black ink, and t r is a car%%&dge for yell ow, nagenta
S

he o
and cyan i nks IMFREIGder 8BEHRY %gspﬁ69i888nﬁf fi Farh 28 R%F uct ures
correspondi ng to ch _a struc e. I.n.this_,enbodpLpent, the control circuit
for the Iight 2 trieng SBPE B2624arbgoRRtERRe: Rer PhRt CLPER Hy be
provi ded Vg)ZQQQA}%@%%% PCT/ JP2006/ 311472 68 at a proper position on the
head unit. For "exanpl €, 'a control circuit is provided on the driving

circuit substrate hawdg@an,diiey als recordi g RAG K93 on &34 Jehe wiring
is extended to the light emtting portion 5 I I'n"such a case, a driving
circuit for thee meRQQkd Bgohgad 6A8 13e#ihbBepeenisnl 66brenht theor the
corresponding structure of the ink container 501 side,
may be properly determined by one skilled in the art.
10 In the example shown in the Figure, the substrate 600
‘is provided on the top surface of the ink container
501, and extends in parallelbwith the top surface, but
fhis is not limiting, and it may be inclined as in the
first embodiment. Furthermore, the holder 650 and the
15 structural members relating to it are not necessarily
provided in the head unit.

Figure 33 shows a modified example of Figure 32,
structure, and shows two recording head units (liquid
containing caftridges) each of which comprises an ink

20 container 501 and a recording head 605' which are
integral with each other. 1In this embodiment, one of
the units is a cartridge for black ink, and the other
is a cartridge for yellow, magenta and cyan inks.

The holder 650 may be provided with similar

25 structures corresponding to such a structure. In this
embodiment} the control circuit for the light emitting

portion 601 disposed on the front side may be prowvided



light emtting portion 601 are connected with an electrical contact
portion on the carriage through an wunshown electrical contact portion. 10
Fi gure 34w0206/Regs3pective view of a printer wth whiclectthedotkiiaont ai ner
according to said another enbodi nentesof the present invention is usable,
wherein the main assenbly cover is shown in the open state. The sane
reference nuneral s as in Enbodi mnent shown in 15 Figure 17 and Figure 18 are
assigned to the elenents having the corresponding functions in this

enbodi nent, and the detail ed description thereof is omtted for
sinplicity. A§“éﬁb@ﬁqg$qqﬁﬁﬁﬂél§@ Ogntpﬁkhééﬁtépﬁér EQIKSX2BP¢Bnt &i ni ng

bl ack i nk, and a k containers 501 havi i.nt egr al acco datin
chanbers cont &1t yart S ke dénP OXr cgggeppoﬁggnﬁ§l¥gﬁarSfﬁFV are nognted

in the _holder cgséég%fgggﬂ;QJn%nhgnguQ£ﬁ 6%% gaobhe c%;rhgg?6o%ggs I n each

of the ink containers crlb g Rer &R

provided as a sepasale,q T Liam the (bt pat eonand phecyser gan see the

LEDs 601 at th ront when the ink contfarneris

PCT/ JP20065311gy2. §9 BUHAt gdc§§eth§ §xghange: posi i ofy,r Garg espondi ng to
the position of the LEDs, a [Tght receiving portion 210 is provided in

t he nei ghbor hoadfdiane Hofadt 6@ 5endndpenki e8steblt BersaYEMERE £ABgEe of the

carriage 205. 5 Figure 35 is a schematic side view (a) and a schematic

front view (b)liofhtarenink iconairteéona®Odr diregconnected with an
electricalvcontact portion on the éarriage through an
unshown electrical contact portion.

10 -Figure 34 is a perspective view of a printer
with which the ink container according to said another
embodiment of the present invention is usable, wherein
the main assembly cover is shown in the open state.

The same reference numerals as in Embodiment shown in

15 Figure 17 and Figure 18 aré assigned to the elements
having the corresponding functions in this émbodiment,
and the detailed description thereof is omitted for
simplicity.

As shown in Figure 34, an ink container 501K

20 containing black ink, and an ink containers 501CMY
having integral accommodating chambers containing cyan,
magenta and yellow inks separately, are mounted in the
holder of the recording head unit 605 on the carriage
205; In each of the ink containers, as described

25 hereinbefore, the LED 601 is provided as a separate
member from the substrate, and the user can see the

LEDs 601 at.the front side when the ink container. is



to a further enbodi nent of the present invention, wherein the first
enbodi nent is nodified by placing the substrate and the light emtting
portion ayvohkOoetizbser ent positions. In this enbodi nent, subgbt@ten4iN0 - 2
each having a light emtting portion9l0l such as a LED is provided on the
top portion of ink container front side. Simlarly to the foregoing
enbodi nent, the 15 substrate 100 is provided on an inclined surface
portion since doing so is preferable fromthe standpoint of satisfactory
comuni cation with the antenna substrate 152 provided on the carriage
side, the prote@eri®d 2% oWe RXGHOIamPIHe JubsErarespondisg2bocbhaect ed
with the substrate 100 -_2 or the light, emtting portion 101 by wring
portionl59 - PBLEHAR k| BR% el ghalldn IRCaIVARShipordd ophérl@hdsueen.

Desi gnated by 3H is a.hple forned in base portion of a supporting nenber
3 to extend t REWTTRY 25 Wor tr?eo]rgf‘sk?rﬁlof Ioofgd’ntehéﬁi Sc&ACai ner casing. In

this enmbodi ne t I mttin ortiqn 101. i.s ac ted, the
light is dire %%%%ﬁ%rd’?v@%%%f% T Si00s SPEFT3976 %% he front
side. A light receivi .t kan;210 i i S t o$ifi for
receiving %he | i ght mgggﬁgeiEgdﬁgegtéghﬁgéﬁﬁg ??%ﬁtv?%ﬁtﬁ%}ﬁggﬁr% adj acent

an end of thesseanig f200e Wled N@)CHH iAJ&nIARGMRER LG B ocal hiyage
faces such a position, the light emssion of the light emtting portion

101 is controlt®ds further embodiment of the present invention,
i wherein the first embodiment is modified by placing
the substrate and the light emitting portion at

10 different positions.

In this embodiment, substrates 100 - 2 each
having a light emitting portion 101 such as a LED is
provided on the top portion of ink container front
side. Similarly to the foregoing embodiment, the

15 substrate 100 is provided on an inclined surface
portion since doing so is preferable from the
“standpoint of satisfactory communication with the
antenna substrate 152 provided on the carriage side,
the proteétion from the ink, and the substrate 100 is

20 connected with the substrate 100 - 2‘or'the light
emitting portion 10l‘by wiring portionl59 = 2 so that
electric signal can be transmitted therebetween.
Designated by 3H is a hole formed in a base portion of
a supporting member 3 to extend the wiring

25 portionl59 - 2 along the ink container casing.

In this embodiment, when the light emitting

portion 101, is actuated, the light is directed toward



Recordi ng device side can obtain the predetermned information relating to
the ink container 1 fromthe content of the received light by the Iight
recei vi nowdQogonzdgsen. By doing so, the recordi ng devi cepgirdevssii4obt ai n
the predeterm ned information relatinmg to the ink container 1 fromthe
content of the received light by the light receiving portion. Wen the
carriage is at the center portion of the scanning range, for 15 exanple,
the light emtting portion 101 is controlled, by which the user is nore
easily able tqg see the state of hteni ng so that predetern ned
information ré%atitt &dte | ﬁk%%ﬁ? a??l%‘?l‘i“&%rp%t*%o%;m Ze&d by the

. 20 Fi 36 i s, a ,schemat.i g e View a .schematic front view
?E?rof an :gEr éﬁﬁ%ﬁ“ﬁéhé?ﬁ?ﬁdont °4 ﬁﬁ&?$ éageﬁBSd}ﬁﬂHF BRighgure 35.

In this enbodi nent, the, Li enlt ing_p ion 101 and_the,  substratelOO0 -
2 supporting i qﬁ %%%?%ﬁ%%ﬁ:eg égcg g5é|geg8Fetﬁ§3858P5t?ﬂg Pdrtion 3m

at the ink containgr . arrﬂﬂtggalr%% 4 Be paer abingaportigg dheigg the

portion manipul at ed ser.” Thé functrons

PCT/ JP20064 311442 i 5%k Dt ageais pbkeetsnof chBl s 1enbodhTERL AT get he same

as the foregoing enbodi nents. According to the enbodiment, when the
carriage is pliaeed ight Renicenter po@@_ﬁbhomomf ikheoseapnigg.range, for

exanple, the light 5- emitting portion 101 is actuated, and therefore, the
oper ati ng por tReaor3Nmef ddve csuppaet icag perbeéh 8heSpredetermined
information relating to the ink container 1 from the
content of the received light by the light receiving

10 portion. By doing so, the recording device side can
obtain thé predetermined information relating to the
ink container 1 from the content of the received light
by the light receiving portion. When the carriage-is
at the center portion of the scanning range, for

15 example, the'light emitting portion 101 is controlled,
by which the user is more easily able to see the state
of lightening so that predetermined information
relating to the ink container 1 can be recognized by
the user.

20 " Figure 36 is a schematic side view (a) and a
schematic front view (b) of an ink container according
to a modified embodiment of Figure 35. 1In this
embodiment, the light emitting portion 101 and the
substratel00 - 2 supporting it, are provided on a back

25 side of the operating portion 3M at the ink container
front side, the operating portion 3M being the portion

manipulated by the user. The functions and



also illumnated, so that user can intuitively wunderstand the required
mani pul ati on, for exanple, exchange of the ink container. The operating
porti on 1Wo3bbe/1wgs2be provided with a portion for transmecriurrgeer1472
scattering a proper anount of the light to facilitate recognition of the
illumnated state of the operating portion 3M Figure 37 is a schematic
side view of a 15 nodified exanple of the structure of Figure 35. In this
enbodi ment, the substratelOO0 - 2 having the light emtting portion 101 is
di sposed on a front side of the operating portion 3Mof the supporting
menber 3. Thédyabsegaeesiediechée edbshiat enbodimeningre hiehe | gdme 20
emtting portion 101 are cgonnected with each other. through a hole 3H

formed in the3asbepbPErERIGO ERRCLBEREPt i MF FRAHEHI FDy-he wi ri ng

2o o30SR Lo e purgec e ferber o gecDuflT] (o chi
D Tt Ccal e EBES 6By e heod Ay el bR Ty 2bbeh Sagabne Liske! Pl €
cubstratel B0 S EEah8, B e B e e O B0 i 0 e
the Iiquid sura%u_at%@_t %Eg‘ritio%ot’i@lfibke@hﬁOQE%BHP{E@néUrﬁ@rlnﬂeirY@ei¥"herei n an

5. amount of the ink é ected out is substantially Continuously supplied to
the printing head witimiRe@ted, so that user can intuitively
understand the required manipulation, for example,
-exchange of the ink container. The operating portion
10 3M may be provided with a portion for transmitting or
.scattering a proper amount of the light to facilitate
recognition of the illuminated state of the operating
portion 3M. |
Figure 37 is a schematic side view.of a
15 modified example of the structure of Figure 35. 1In
this embodiment, the substratel00 - 2 having the light
emitting portion 101 is disposed on a front side of
the operating portion 3M of the supporting member 3.
The substrate 100( the substratel00 - 2 and the light
20 emitting portion 101 are connected with each other
through a hole 3H formed in the base portion of the
supporting member 3 by a wiring portionl59 - 2
extending along the supporting member 3. According to
this example, the same advantageous effects as with
25 Figure 36 can be provided.
In the structure shown in Figure 35 - Fiéure 37,

‘a flexible print cable (FPC) may be used, by which the



use of an ink container separably nounted to the recording head which
reci procates in a nmain-scanning direction. Mire particularly, the
descri pt iwo 20d6/12bs3210 f oregoi ng enbodi nents has been nmageTwridosBRIPECt tO
the ink container which is detachabl yz2nountable to the recording head
whi ch reci procates on the carriage or the |like. However, the present
invention is applicable to another liquid supply system wherein the ink
15 container is integrally fixed to the recording head. Even with such a
system if the nmounting position is, not correct, the recording head
recei ves data THSTERIG I e dihGr WidinoheogtdernisP di £f epéntheol or ink
ejections is different fromthe predeterm,ned order 20 with the result of
deteriorated rd¥dtdid %ﬂ?ari?y@ayTﬁg ﬁpgséﬁgeﬁﬁﬁgnWFBger applicable to
anot her continuous supp t ej he I nk cantajners.,are epar at e
from the recording heggs%xar%8%$%%?§édé§?éd%wgﬁ§frﬁﬁﬁfﬂ%ﬁ%&?rﬁ?@%ﬁ¥ecording

device, and the dixed 280k 000 ieis AL LBaA5sachal edetear ding heads

are connecte y tubes to supply the sto rdi ng a

| ntermedi ary copd@iness oMl ghaks Jdeddiced! iy Wn20Q64129882
PCT/ JP2006/ 311472 73 between thé ink container and the recCordi ng head may

be carried on ddier ireeRrdiynGuppad e@r teakhieageinkigyr 638 Wstad REESpECtive
view of a printer having such a structure according to a further 5
enbodi ment of ude @f esenink rvenibiorr Isepbltiadllki gouetedesibgnaked by 710 is a
sheet recording head which reciprocates in a main-scanning
direction. More particularly, the description of the
10 foregoing embodiments has been made with respect to
the ink container which is detachably mountable to the
recording head which reciprocates on the carriage or
the like. However, the present invention is applicable
to another liquid supply system, wherein the ink
15 container is integrally fixed to the recording head.
Even with such a system, if the mounting position is
not correct, the recording head receives data for
another color, or the ordér of different color ink
ejections is different from the predetermined order
20 with the result of deﬁeriorated recording qﬁality.

The present invention is applicable to anothef
continuous supply type, wherein the ink containers are
separate from the>recording heads, are provided at
fixed pOsitions in the recording device, and the fixed

25 ink containers and the associated recording heads are

connected by tubes to supply the inks to the recording

heads. Intermediary containers which are fluidically



feeding tray in the formof a cassette, and the recording materials are
stacked thereon and is singled out during operation. It is fed along a

f ol ded- bagb 2065/ihesdi ng path to a recordi ng regi on (unshegmypryesasthe
recording head is carried on a carriage 803., then to a sheet discharge
tray 703. The carriage 803 is supported and guided by a guiding shaft 807,
and is reciprocated along the guiding shaft 807, during which 15 the
recordi ng head effects scanning and recording operations. The carriage 803
carries recording heads of respective colors. The recording heads have

i nternedi ary &&HscRetdegink cgrteingripndnihgl11acondtont aé¢ad mgapl ack i nk,
cyan ink, magenta ink and yellow ink, respectively. The internediary
contai ners ar &¢ SFFFRCEd O thet RECPRR4NEr BRAFePAL FIETy2%@r ge capacity

fi xed containers 701KF: 701Y,_respectively, which are _detachably nounted
at a fixed portion off tH&aptarkt L%.peiésﬁ%%'ld’r‘?atvé‘@waf%’opirénéefrl exi bl e

foll ower which _moves fol Low.n he nmovenent of ,the carriage 803. The
foll ower 1her BaTRE sueh p sk et OB TRUERR 8l p b 08 BT bS8

PCT/ JP2006 31%%B%diﬁén r%@s?h%tEggsghgcghbgaﬁggggls to the respective

recordi ng heads carried on arrrage, and a group of ink supply tubes
extending fromthe fixednconialnals d&ididdy ¢fyediany gongaipers. The

group 5 of the supply tubes is 1n flurd communication with the group of
the fixed contfeictghgy thagudh YASh@WRAm of a cassette, and the

recording materials are stacked thereon and is singled
out during operation. It is fed élong a folded-back

10 feeding path to é’recording region (unshown) where the
recording head is carried on a carriage 803, then to‘a
sheet discharge tray 703. The carriage 803 is
supported and guided by a guiding shaft 807, and is
reciprocated along the guiding shaft 807, during which

15 the recording head effects scanning and recording
operations. |

The carriage 803 carries recording heads of

respective colors. The recording heads have
intermediary containers 811K, 811C, 811M and 811Y

20 containing black ink, cyan ink, magenta ink and yellow
ink, respectively. The intermediary contaiﬁers are
supplied with the inks from relatively large capacity
fixed containers 701K - 701Y, respectively, which are
detachably mounted at a fixed portion of the apparatus.

25 Designated by 850 is a flexible follower which moves
following the movement of the carriage 803. The

follower includes electric wiring portion for



comuni cating tubes. The recording operation in this enbodinent is simlar
to that of the foregoing enbodinent. In this 10 enbodi nent, however, the

| i ght emwbiwg/Ressti ons 801 having the function siml ar pte/sphwe/311472
above-described light emtting portimns 101 are provided on the

respective fixed containers 701K - 701Y. Correspondingly, a light
receiving portion 810 for 15 detecting a state of Iight em ssion during the
mai n-scanni ng operation is provided on the carriage 803. Wth such a

mechani sm th resence or sencge of, Ee i nk, . the gresence or absence of
the mounted i ik anSEHEIME Fﬁ?ctﬁégBP ﬁeFﬁeEQeoFe Hﬁcﬁbﬁﬁtlng of 20 each
of the fixed containers,701K - 701Y . s ecte in t nner simlar to

t hose descrlbeECQ¥4] *¥6¥§g&%ﬁ§legn8“ ﬁe pFeaéfggﬁfnéagaan?FB?poperations
are carried o Ye S S ht, em ssion of the
l'ight emtting poI%lon 8%25%%%§PéFggek?h§ ?% orng %on relating to

each of the fddﬁec%ﬁ%'}tsa't%erth H%tfe(g?ﬁgelﬁgpt@bﬁgélﬁg%ebe e > Jroup, 000

sem - permanent type which is not ordinarily detachab

PCT/ JP20065 31147 Zhel By y RupeGh i@ gaselut hecbhkuhschepbaNishedehato the
ink containers when the ink is short in the containers. The structure of

t hi s enbodi nerfraup rdt dhdrifdaked eohR@iasesempkoyvighguhbrotiibe. Mre
particularly, such s structures are applicable to an intermttent supply
type or so- caldoguhupiitcadtionr supelsy type as well as to
| The recording operation in this embodiment is
similar to that of the foregoing embodiment. In this
10 embodiment, however, the light emitting portions 801
having the function similar to the above-described
light emitting portions 101 are provided on the
~respective fixed containers 701K - 701Y.
Correspondingly, a light receiving portion 810 for
15 detecting a state of light.emission during the
main-scanning operation is provided on the carriage'
803. With such a mechanism, the présenCe or absence of
the ink, the presence or absence of the mounted ink
container and/or the properness of the mounting of
20 each of the fixed containers 701K - 701lY is detected
in the manner similar to those described in the
foregoing, and the predetermined control operations
are carried out. The user can observe the state of
light emission of the light emitting portion 801 and
25 therefore the information relating to each of the
fixed container. The fixed container may be of a

semi-permanent type which is not ordinarily detachable,



t he conti nuous supply type using the tube. In the pit-stop-supply type,
the recording head is provided wth an accunulator for retain a relatively
smal | to wonusti1208s2t he ink, there is provided a supply ®ysiyerosson?
intermttently supplying the ink at appropriate timng to the accunul ator
portion froman associated supply source. which is fixed in the apparatus
and which contain a relatively |arge anount of the ink. 15 The ink supply
system may be connected only when the ink supply is necessary to the
internediary container fromthe fixed container. Alternativelg, t he

i ntermedi ary Go%t dim&UEnd 3 Ssuppry 1885ulEerEBRERLABEY HRYObENRONNect ed

with each other through a solenoid 20 valve or, the lik whi ch |
controlled to ik S rsclvg‘éeé] ttd’ecdﬁﬁ‘ec]ts aﬁ‘rborgi sjcrbn_%?sectc‘%’ﬁteﬁf:'%r%‘r oper
contarner porti on'is o8vphERCRH TR S8 "GRG A P R cn

contai ner portion is gas-1liquid separ
passes gas but_n 25 1 quid, . W knpkhe gont ai Ny i t hr ough
the filmto s&ﬁbﬁ%mﬁﬁgm%%%kﬂﬁ?%gghghananediary a%éﬁﬁ%&é%ﬂ. 2006/ 129882

PCT/ JP20066311472 1[G d WL 3D1i%aB16 t6Uhh dhRErAMQENR §H§§1 ate having
a controller and the |ike, according to a further enbodi nent of the

present inventdr AS st 1dd) diti-stbbgdugpliheygentgolber 483tgsonpri ses
an 1/O5 control circuit (1/0 RL) 103A, a LED drivers 103C, a high
frequency nodurad icont/irdeymdwaliplgn tand velihggehe tube. In the
pit-stop-supply type, the recording head is provided
with an accumulator for retain a relatively small

10 amount of the ink, there is provided a supply system
for intermittehtly supplying the ink at appropriate
timing to the accumulator portion from an associated
supply source which is fixed’in the apparatus and
which contain a relatively large amount of the ink.

15 ' The ink supply systém may be connected only
when the ink supply is necessary to the intermediary
container from the fixed container. Alternatively, the
intermediary container and the supply source container
may be connected with each other through a solenoid

20 valve or the like, which is contrélled to be open and
close to connect and disconnect them at proper timing.
Another pit-stop type is usable wherein the
intermediary container portion is provided with a
gas-liquid separator film which passes gas but not

25 liquid, the air in the container is suctioned through
the film to supply the ink into the intermediary

container.



source circuit 103E. The I/O control circuit 103A controls the display
driving of the LED101 in accordance with the 10 control data sent through
t he hi gh wopegsseinogs2ci rcuit and the antenna fromthe contpeelypgiosguigtz 300. A

LED dri

ver

103C functions to apply a ower

source voltage to the LED 101

to cause it to emt |ight when the signal supplied fromthe I/O control 15
circuit 103A is at a high level. Therefore, when the signal supplied from
the /O control circuit 103Ais at a high l'evel, the LED 101 is in the

on-state,

of f-state.
that th i L. id .103B. Referri t tim

Lrat there 1= Rl Vs B TerD | ALK 3030, Rl aend gl 2 UM

[ ormt on, (el BB | SemEb-de A0k 2BoR or8 Lnydle morory

array,

the i nk con

identified ink; t i n r a 2006/ 129882
PCT! 3P2006/ 301475 0 ARG Cof ReHE o 135 RelBrE s (hr o

20 This enbdd?

and when the signal is at a lowlevel, the LED 101 is in
nf2i §Sdpf FeFemtt P bRgEHR 9F ratSukiibcrli$rent in

ai ner can I"de

e contr

| er

t he

103 of

the ink contaidgitdoll @68INAT tME st armrigode3ap! US1.e8l Ak ikBkar reLon and the

contr ol

side contro

contr ol

code are

circuit 103A includes a

10

15

20

25

source circuit 103E.

The I/0 control circuit 103A controls the
display driving of the LED10l in accordance with the
control data sent through the high frequeﬁcy circuit .
and the antenna from the control circuit 300.

A LED driver 103C functions to apply a power
source voltage to the LED 101 to cause it’to emit
light when the signal supplied from the I/0 control
circuit 103A is at a high level. Therefore, when the
signal supplied from the I/O control circuit 103A is
at a high level, the LED 101 is in the on—state,'and
when the signal is at a low level, the LED-101 is in
the off-state.

© This embodiment is different from the first
embodiment in that there is not provided a memory
array 103B. Referriﬁg to a timing chart of Figure 40,
an embodiment will be described wherein even if the
informatibn (color information, for example) is not

stored in the memory array, the ink container can be

identified, and the LED 101 of the identified ink

container can be actuated or deactuated.

supplied with clock signal CLK fromthe main assenbly 5
G reigH f3RQuidhicguglddulsitdal /1 deecBATAt i6hi gutevd@ragdhe 1/ 0



command di scrimnation portion 103D for recognizing a conbination of the
color information plus the control code as a command and for determ ning
act uat i onwonoddh2ogsact uati on of the LED driver 103C. 1 TireTisrkos/800%AI Ners
1K, 1C, 1M and 1Y are provided with 77espective controllers 103 which have
different command discrimnation portions 103D, and the comrmands for
controlling the ON and OFF of the LED for the 1is respective colors have
the arrangenments shown in Fi gure 40. Thus, the respecti ve comand

di i mnati t 1 t h d dual f ti

(col or i nf or mat PSL)' BR TR ewear;ceus"coﬁtpdg s chetagiger o
f t f tt 2 I

Icgnt(:);g?l |egn S\V}é} tJf uexa%p e ?he msu ngggggﬁ%%oﬁrg%gég?lson%gg[ ﬁer W th

the start cod lhgec%cilogr h%g@g@%gn EHUEhEOQME’LofOggﬁiogpewo i ndi cative

of K- ON for turning on t e I nk contai ner only the conmand

di scrim nation, 2o 1R kQRh103DCR saeﬁaun&LROBkamn@ﬁe%ﬁﬁcg@éemmyso t hat
only the LED of "ink container 1K is switched o In this enbodi nent, the

control I erg 1%3d&ﬁ%%nk@ohaﬁﬁr@@h@ogﬁb128888gECI/éf@ﬂ&ﬁlﬁiﬂé7QATﬂ8
structures which are different depending on the colors, but are

advant ageous i(Filguate R2000Vi ST DiotctmmMrcylrcarJnaylcﬂmBncslutCﬁs a
necessitated. The conmand di scrimnation portion 103D, as 5, shown in
Fi gure 40, nmaygdmeneeda disectimonabfiondpsckininafBhgfont rendynthengoamands
i ndi cative of
combination of the color information plus the control
code as a command and for determining actuation or
10 .deactuation of the LED driver 103C. 1 The ink
containers 1K, 1C, 1M and 1Y are provided with
respective controllers 103 which have different
command discrimination portions 103D, and the.commands
for controlling the ON and OFF of the LED for the
15 respective colors have the.arrangements shown 1in
Figure 40. Thus, the respective command discrimination
portions 103D have the respective individual
information (color information); the information is
compared with the color information of the inputted
20 command; and various operations are controlled. When, -
for example, the main assembly transmits together with
the start code the color information plus control code
000100 indicative of K- ON for turning on the LED of .
the ink container 1K, only the command discrimination
25 portion 103D of the ink container 1K accept it, so

that only the LED of ink container 1K is switched on.

In this embpdiment, the controllers 103 have to have



turning-on and -off of a particular LED 101 but also a comuand ALL- ON or
ALL- OFF indicative of turning-on and -off of the LEDs 101 of all of the

i nk cont ayvoenesw12d¢32and/ or a CALL conmand causi ng a part ipculiazoo6/si1ar2
controller 103 to output a reply sigmal. As a further alternative, the
command including the color information and the control code sent from
the main assenbly side control circuit 300 to the ink 15 container 1 may
not be directly conpared with the color information (individual
information) in the ink H%gE ai_ner ot her words, the inputted command is

o
convFrted or ProtEsIEqSi G8ft OEEr e 003 SRR ERS Wal foitded as a
result of the,conversian is_20 conpar ith the, det ined I t d
in the memorPY%r P& f§§§“§P9Fﬁgsggﬁn§ 8%3P§8¥%%%ﬁé??ﬁngﬁgkggﬁ%%ﬁlggcf 2;Fy
when t he result _of c ris - nds to the predeterm ned
rel ation, theafégyig%%gcgggggg g?cﬁggéfﬁggga. 25 As a Purther alternative,

the signal sent fromqghe %ﬁé}rcﬁsdsieé@i%dﬁ{adﬁdns RAVeL 6@ 3@r piocessed in

the controller 103, and t%e value stored in the memory WO 2006/ 129882

PCT/ JP20064 3154429 9 @iaye1@3B fayt A8vEONMRAACEPBAT @ portion 103D is
al so converted or processed in the controller 103. The converted ones are

conmpar ed, anddarkyiwheattihg nesubhlyothéheonmapasi sedicoriesponds to the
predetermned 5 relation, the LED is actuated or deactuated. Figure 41 is a
side view (a) tamthiagHoantandi ewff of a particular LED 101 but also a
command ALL- ON or ALL- OFF indicative of turning-on
and -off of the LEDs 101 of all of the ink containers,
10 and/or a CALL command causing a particular color
controller 103 to output a reply signal.

As a further alternative, the command including
the color information and the control code sent from
the main assembly side control circuit 300 to the ink

15 container 1 may not be diréctly compared with the
color informaticn (individual information) in the ink
container. In other words, the inputted command is
converted or processed in the controller 103, and the
value provided as a result of the conversion is

20 compafed with the predetermined value stored in the
memory array 103B or the command discrimination
portion 103D. Only when the result of the comparison
corresponds to the predetermined relation, the LED is
actuated or deactuated.

25 As a further alternative, the signal sent from
the main assembly side is'conyerted or processed in

the controller 103, and the value stored in the memory



(b) of an antenna, of a further enbodi nent, provided on the controller
substrate 100 nounted on the ink container. The antenna 102 conprises a
coi | 102Avohbesm2d82i s connected with the wiring on the pgbgpimssdd0 by
two | ead lines 102B. By using a coil Mype antenna, the voltage (voltage
source) to be supplied to the controller 103 and to the LED1Ol is
efficiently generated fromthe el ectromagnetic radiation. 15 Figure 42 is
a side view (a), a front view (b) and bottomview (c) of an ink container
1 according to a further enbodi nent of the present invention. A button
type battery 208aysl@3BpegedhencerBandt ¢mtrshirRdeelt Ihel itk &6t ai ner 1
adj acent the substrate 20 100. Figure 43 is a circuit diagramillustrating
details of thEoBYBEERAL erlééoﬁswge ot RorEoRt Tl Tapat0Sna ke | i ke

according to this ggrgdinent.. As shown,in éhilei ure,, .a batt [y 108
connects wit hPRECENE 2RSSt RESaHBTRET P BP9 1 XE%T311§Ha’%ﬁﬂé ions to.
ly 25 th lectri . ' | i 1 SSi . LED101
The el eotri o SonetogeanPareaohy CPretohr Bt Y1 Em A A et ¢
radiation is supptied Won2006h123852. ROGILIPEDORLALAATZq 80 onl y Lo he
controller 103. By doing so, the electric power for the LED1O1 which

requires relatively l@rgere el ecld i£ ARMeRiaw qanpaned awttbntheieantrol | er
103 is supplied by the battery 108, and therefore, the 5, electric power

obt ai ned from(bheogl aat karagnali 6f sadiathon emyodimert atpyerydesdmal | .
Therefore, the - _ v

on the controller substrate 100 mounted on the ink
container. The antenna 102 comprises a coil 102A which

10 is connectedAwith the wiring on the substrate 100 by
two lead lines 102B. By using a coil type antenna, the
voltage (voltage source) to be supplied to the
controller 103 and to the LED101l is efficiently
generated from the electromagnetic radiation.

15 Figure 42 is a side.view (a), a front view (b)
and bottom view (c¢) of an ink container 1 according to
a further embodiment of the present invention. A
button type battery 108 is disposed on the bottom
surface of thé ink container 1 adjacent the substrate

20 100. AFigure 43 is a circuit diagram illustrating
details of the substrate 100 having the controller 103
and the like according to this embodiment. As shown in
this Figure, a battery 108 connects with the GND and
.the anode side of the-LEDlol and functions to. supply

25 the electric power required for light emission of the
LED10l. The electric power generated by the‘antenna

102 from the electromagnetic radiation is supplied



| atitude of the wirel ess communi cati on range can be expanded, and the
antenna of the main assenbly side nmay be relatively free in the position
and 10 cowbigar@bssean t hereof. Figure 44 shows a circuit ptengpswppiing the
el ectric power fromthe battery 108 tso the entirety of the controller 103
and the LED101. Wth this structure, the voltage source circuit for
obtaining the electric 15 power fromthe el ectromagnetic radi ati on can be
omtted fromthe controller 103, and in addition, a |arger electric power
can be supplied to the hi frequency nodul ation circuit for the wreless

h
conmuni cat i on. OBy t1f £hg grﬁé’%rr%]l omuRY c4PiBe 88 dFREaRt@CERRC be
i d, dth t f I, nbl i b | ativel
free i the poRTTTOLOamd e OTHL A CREVBGE® Feddia 3% L5598 de v ew
(a), a front vigw(h) p?ragu%rb()té f@en\’p'aer"éé Gi e+ !c%lﬁt‘i%'ltlae'rn gogli?ccor di ng

to 25 a further: enodi 0 present 1 nvention. The Substrate 100 is

rovided with igur i i.de view (a) and a
1I‘Oront Vi ew (b)g%&%{%q%otgﬁ%%%egé/%Z%&??%f%ﬁg%r%i \sé:}}%stga%e
accordi ng 0 tdy ScerhoHIRIY ot DS A @ hel QA JRuhRG R sihe i nk

container 1 is provided on the outwardly facing side with contact pads 109
for the voltaged sy maanthd he xontadly RBads 1109TRe e dbsppSelle S5i nsi de the

| oop of the antenna 102. Figure 47 is a circuit diagramillustrating
details of thelstixsidatef the wireless communication range can be
expanded, and the antenna of the main assembly side
may bé felatively free in the position and
10 configuration thereof.

Figure 44 shows a circuit for supplying the
electric power from the battery 108 to the entirety of
the controller 103 and the LED1Ol. With this structure,
the voltage source circuit for obtaining the electric

15 power from the electromagnétic radiation can bé
omitted from the controller 103, and in addition, a
larger electric power can be supplied to the high
frequenéy modulation circuit for the wireless
communication. ‘By this, the wireless communication

20 distance can be increased, and the antenna of the main
assembly side may.be relatively free in the position
and configuration thereof.

Figure 45 ié a side view (a), a front view (b)
and bottom view (c) of an ink container 1 according to

25 a further embodiment of the presént invention. The
substrate 100 is provided with two contact pads 109.

Figure 46 is a side view (a) and a front view (b) -of a



100 having the controller 103 and thelike according to this enbodinent. As
shown in this Figure, the contact pads for the voltage supply are

connect edwbaodddizbsse GND and t he anode side of the LED1ORctrgpsmppin7d he
electric power for light. em ssion ofgsithe LED101. The nmain assenbly side
connector 153 contactable to the contact pads 109 of the substrate 100 is
di sposed on the main assenbly side antenna substrate 152 and is 15
supplied with the voltage fromthe main assenbly side. The electric power
generated by the antenna 102 from the electromagnetic radiation is
suppl i ed only $¥itHetcaceadieg fo3 thisi sgredéncatst rTiee usedstRete ED101

whi ch requires rel atively large electri¢ power ,as 20 ¢conpared with the
control |l er 103Uﬁ%r§ﬂﬁﬁﬁ¥bd%vﬁgﬁ ﬁﬁg q@Pé@ﬂPFEmﬁo&érpFPBﬁp?ﬂeOBanéry 108,
and therefore, the electri.c power ohtained fromthe ctro netic .

radi ati on may BEH 31&2Cﬁn nSHF?-¥H§5eF8P§?C?hBa Fa?b?ug8rn?gﬁhe Wi rel ess

communi cat i on J@amgae%eg@;uﬁgﬁa%pac@l%e%n%aggt 848882, 0l 4§ Bg mayn

assenbly side vely freeint osition an irguaration

t her eof .. WQ.2Q9@hk%9§§%aﬁEE&J%%OQ@%3%%%é%na8§8Elguﬁﬁ%éﬁéSb?“?saaCirCUit for

supplying the voltage fromthe contact pad 109 to the entirety of the
control | er 103 i ttheiilagERL 1 1WMish Aahiisgstedat Useor the ¥QbLaggtrsource

circuit for obtaining the electric 5. power fromthe el ectromagnetic:
radiation can 1 Mmidedhkr eontheldent 1okl ehd108e. andei acaddutihgn, a

to this embodiment. As shown in this Figure, the
contact pads for the voltage supply are connected to

10 the GND and the anode side of the LED101 to supply the
electric power for light emission of the LED10l. The
main assembly side connector 153‘contactable to the
contact pads 109 of the substrate 100 is disposed on
the méin assembly side antenna substrate 152 and is

15 supplied with the voltage from the main assembly side.
The electric power generated by'the antenna 102 from
the electromagnetic radiation is supplied only to the
controller 103. Using such a structure, the LED101
which requires a relatively large electric power as

20 compafed with the controller 103 is supplied with the
electric power from the battery 108, and therefore,
the electric power obtained from the electromagnetic
radiation may be relatively small. Therefore, the
latitude of the wireless communication range can be

25 expanded, and the antenna of the main assémbly side
may be reiatively free in the position and

configuration thereof.



| arger el ectric power can be supplied to the high frequency nodul ation
circuit for the wireless communication. By this, the wreless

conmuni cavpQ@noclQogdh st ance can be increased, and the ant egmaptios/shi@7amai n
assenbly side nay be relatively free g2n the position and configuration
thereof. Figure 49 is a side view (a) and a front view (b) of a substrate
100 according to a further 15 enbodi nent of the present invention. The
substrate 100 nounted on the ink container 1 is provided on the inwardly
facing side with a capacitor 110 for voltage supply. Figures 50 and 51 are
circuit diagrams illTSIVER iy TS 13 OFTTHE SRSt RPa Y209 &%pri sing 20

th troll 03 th ik ft h th
Figufgg r?hee% Q%S%rngt#§ gSﬁﬁ@E?eBagrg8gthva?a@%t§5%¥gel ineeVgD and
to th di | t t.h ch t t
mﬁen ?hgrﬁégl |§ é@eugweélQP% Eaggégrggﬁuéglai %Fh €%ﬁ§ e%%%;gc%{gr IS
di schar ged. TQ%% %%1% fRck! K?c%°c1§ Q kyférr8£§5£¥§ ¥ LRL9g &E f@t

i

required by the ht en135|on ing a perio n whic

2006/ 129882 ngyn @%@%@@mé@rbﬁ %Qét@e%aa@gt%tc&w@é It recel ves

the electro etic radiation fromthe nmain assenbly side and converts it
to electric p%wart,tewmm g$hehabgedo1lBk01bhe gapacht @aditfohfeause is nade

with an 5. electrical double |layer capacitor which is recently quite
i nexpensi ve, aasrd elieze rdedpbaegecaapaei tyipplied to the high
frequency modulation circuit for the wiréless
communication. By this, the wireless communication
10 distance can be increased, and the antenna of the main
assembly side may be relatively free in‘the position
and configura£ion thereof.
Figure 49 is a side view (a) and a front view
(b) of a substrate 100 according to a further
15 embodiment of the present invention. The substfate 100
mounted on the ink container 1 is provided on the
inwardly facing side with a capacitor 110 for voltage
sdpply. Figures 50 and 51 are circuiﬁ diagrams
illustrating details.of the substrate 100 comprising
20 the controller 103 and the like of this embodiment. As
shown in these Figures, the capacitor 110 is connected
to the voltage source line VDD and to the grouﬁding
line GND in the-substrate 100. With such a structure,
when the LED101 is actuated, the charge accumulated in
25 the capacitor is discharged. This is effective to
supply a relatively large current required by the

light emission, and during a period in which the .



capacitor can be nmounted, and therefore, the electric power supplied to
the LED101 can be made large. In the exanple of Figure 49, the capacitor
110 is prwoi0eri2083210 the inwardly facing side of the spbstpmioe3lid but it
may be di sposed on the outwardly facissg side of the substrate 100 nounted
on the ink container 1. Further alternatively, the capacitor may be

di sposed outside the substrate 100 connected therewth, simlarly to 15
the battery 108 of Figure 42. Wth this structure the capacitor nmay be

further | arge. e52|sato an vie a), a side view (b), a front
view (c) and :}Et? %t \BOC:d)emEJE iﬁgpﬁk 1Eoﬁ?8?h?§iaslt5§cor ding to a

further enbodl of the 20 inyenti is enpbodi nent, the
substrate 100 Ctﬁroén\ﬁggg&lSnQPﬁ aEEiBn gf?lﬁchSfmf‘ﬁB Fﬁﬁemkaﬁﬁt%tﬁ%r 1; the

size of the Slél?lgit rc%tn[%ejr(%% q@ytgeelégtggrvgéxerar‘g 1c h?asn? red é{\nth that in

the first enb shown i n are erefor ¥ 25 the
antenna 102 nmgy,+he +igl %’ta'p\é%lﬂfo!rar Off .+ 1A d;sd hel q.%%?el Wil gdvantage is

provided in ternms of wreless conmunication wt e mal n assenbly side of

VO 2006/ 129382 18CUIBAA0603E1472ay 88, LhSaLeEOLdiRgchieyl opeckigiy e 52 shovs
an exanple in which a loop antenna in the formof a W|r|ng pa ern is

formed on thegauhst nakeptd8ivbyt aasgall - sﬂzéhentiOtﬁr} @ic yire shown in
Figure 41 may be connected to 5 the substrate 100. 101 can be
di sposed on t kepataposi denobet mheunhkdgoahdi ﬂbereﬁ@det hemef@I@ctthe
power supplied to the LED101 can be made large. In the
example of Figure 49, the capacitor 110 is providea on
10 the inwardly facing side of the substrate 100, but it
may be disposed on the outwardly facing side of the
substrate 100 mounted on the ink container 1. Further
alternatively, the capacitor may be disposed outside
the substrate 100 connected therewith, similarly to
15 the battery 108 of Figure 42. With this structure, the
capacitor may be further large.
Figure 52 is a top plan view (a), a side view
(b), a front view (c) and a bottom view (d) of an ink
container 1 according to a further embodiment of the
20 preseﬁt invention. In this embodiment, the substrate
100 is provided on the top surface of the ink
container 1; the size of the substrate 100 may be
relatively large as compared with that iﬁ the first
embodiment shown in Figure 1. Therefore, the size of
25 the antenna 102 may'be relatively larger, and
therefore, the advantage is provided in terms of

wireless communication with the main assembly side of



| i ght em ssion can be observed easily. Figure 53 is a perspective view of
the printer wherein the main assenbly cover 201 is open. Figure 54 10 is
a bl ock dvegoenods2an exanpl e of a structure of the conpcelypawstanysf or the
mai n assenbly of the ink jet printers4according to this enbodi nent.
According to this enbodi ment, the wrel ess comunication distance 1is
relatively larger, and therefore, the antenna 220 15 of the nain assenbly
side may be disposed at any position in the nain assenbly of the ink jet
printer. Figure 53 shows an exanple_in which the antenna 220 is disposed
adj acent to th&ehaeeopeding slevaret heF @ e ae Shby nt Ramerd dde, but the
antenna 220 may be 20 _di sposed at a position opposite fromthe hone
position or & 1FﬁeacéFFFh§@t§§“PnlPhéhFi?§Fmeﬁgoaiﬂéﬁ%?g PRNERSTRI AL
APPLI CABI LI TY], As descri bed above, according to, the present . 25 invention,
it is possibléSt&Opr6s 88 h@i&ﬁﬁatr gﬁtgbﬁerPuB ?iag? $0pbrSi FgtByst em
conprising the_. container, a. manufacturing d. for the' container, a WO
2005 6/ 120382 SBCHPIBI00GF 51 TR B8 E1PRtET Bokrd Tor CoNaSEERtabher and a

quid - copt alRieng eIl A0gotherEL LD ONE &N S5l Ol GAULPlon andli sPl ayi ng
t ct

devices such as L are carried out rough non-cont communi cation
using a CONMDR 3, i@l @FNR KON Nk EbHEéHhEY,0£n83£h¥k89098§hﬁh@n3 for the

ink containers. Wile the invention has been described wt
light emission can be observed easily.
Figure 53 is a perspective view of the printer

wherein the main assembly cover 201 is open. Figure 54

10 is a block aiagram of an example of a structure of the
control system for the main assembly of the iﬁk jet
printer according to this embodiment. According to
this embodiment, the wireless communication distance
is relatively larger, and therefore, the antenna 220

15 of the main assembly side may be disposed at any
position in the main assembly of the ink jet printer.
Figure 53 shows an example in which the antenna 220 is
disposed adjacent to the home position of the carriage
above the carriage, but the antenna 220 may be

20 dispoéed at a position opposite from the home position

or on the carriage as in the first embodiment.

[INDUSTRIAL APPLICABILITY]
1 As described above, according to the present
25 invention, it is possible to provide a liquid
container, a liquid supplying system comprising the

container, a manufacturing method for the'container, a



reference to the structures disclosed herein, it is not confined to the
details set forth and this 10 application is intended to cover such

nodi f i catwongoepneggghanges as may-cone within the purposecefypidogsiia72

i nprovenents or the scope of the follgswi ng clainms. W 20061129882

PCTI JP2006/ 311472 86 CLAIMS 1. A liquid container detachably nountable
to a recording apparatus to which a 5 plurality of liquid containers are
detachably nountable, wherein said recording apparatus includes = an

appar atus antenna and_phot or eceptor neans, said |iquid container

conpri sing: a @ittt &ota Wemaentearasl 8ndi hlEAE1d10 apparat us
antenna w t hout physical contact therebetween; an information storing
portion capabl @IRINENGH 9RF Wt A%as tVHeREiti dddhti fROSRaOPoROBET84i d | i qui d
cont ai ner; 15 | j.ght, em tti portion; and controller. for controlling
[ight em ssi orf ofd L BhAY g e Vainas NG TpGrt FBR PRCr S8RoAsE PYta
correspondenc et wee Sl | .. ndicati. f_i.ndividual information
suppl i ed thkoﬁﬁﬁ“%l dQ%%%?%?ﬁ%%iéGQQ%HQﬁﬁgtgﬁg %%ﬂégi%f%P$§€%on stored in
sal d i nfogmatd an. SO0 LY 13, A 'c!agglygngfgggiie%n@etfgeh%hgy

mount able to a recording apparatus-to whic ity of Iiqu

ink containers.

While the invention has been described with
reference to the structures disclosed hérein, it is
not confined to the details set forth and this

10 application is intended to cover such modifications or
changes as may .come within the purpose of the

improvements or the scope of the following claims.



25 containers are detachably nountable, wherein said recordi ng apparatus

i ncl udes an apparatus antenna and photoreceptor neans, said |iquid container
conprising: WD 2006/ 129882 PCT/ JP2006/ 311472 87 a contai ner antenna

communi catable with the apparatus antenna w thout physical contact

t her ebet weenWOA0/ 1P mat i on storing portion capabl e of SPSTERIUPIHZ| east

i ndi vidual information of said liquid Bdntai ner; a light emtting portion
for emtting light toward the photoreceptor neans; and a controller for
controlling emssion of light 10 of said light emtting portion when
information indicated by a signal indicative of individual information
supplied through said container antenna CﬁﬂgM§aid information stored in said
information storing neans, are the sane. 15 3. A liquid container according
to Caim1l, wherein said liquid container contains ink. 4. Aliquid

suppl ying system conprising: a 20 recording apparatus incluyding, acarriage,
an apparatus antennal- photorecepﬁbﬁlﬁééﬁs?o%t£$hﬁﬁ(ﬁ%ﬁﬂﬂﬂ&#ﬁér det achabl y

mount abl e to 25mgahgag?gr£gg§’recording apparatus to which a

5 plurality of liquid containers are détachably
mountable, wherein saidvrecording apparatus includes
an apparatus antenna and photoreceptor means, said
liguid container comprising:

a container antenna communicatable with the -
10 apparatus antenna without physical contact
therebetween;
an information storing portion capable of
storing at least individual information of said liquid
container;
15 a light emitting portion;‘and
a controller for controlling light emission of
said light emitting portion in response to a
correspondence between a signal indicative of
individual infoimation supplied through said container
20 antenna and said information stored in said

information storing portion.

2. A liquid container detachably mountable to a
recording apparatus to which a plurality of liquid
25 containers are detachably mountable, wherein said
recording apparatus includes an apparatus antenna and

photoreceptor means, said liquid container comprising:



sai d container including, a container antenna comuni catable with the WO
2006/ 129882 PCT/ JP2006/ 311472 88 apparatus antenna w t hout physical contact
t herebetween; an information storing portion capable of storing at |east

i ndi vi dual |nfornat|on of said liquid 5 container; a Ilght enlt% portion
for enlttlngwp“ﬁﬂ¥ *Bdwar d t he photorec? tor means; and aP CBHAP B2 £ or
controlling em ssion of light of said Tight emtting portion when
information 10 indicated by a signal indicative of individual information
supplied through said container antenna and said information stored in said
information storing neans, are the same. 15 5. A manufacturing nethod for
manuf acturing a |iqui daconhakheer deieohrablopmmonntabélel & owath edaer di ng
apparatus to which a plurality of liquid containers are detachably nountable
at different posaéppanstus irdrasine sditoreconyl ngplamyart@a¥s i ncl udes an
apparatus-20 antenna and photoreceptor neans, said nmethod conprising the
steps of: preparFhgrePetivrfing cont ai ner haV|ng a substrate which Includes a

cont ai ner antenna communi catable with the apparatus antenna w thout physi cal
contact 25 therebetmeena“ahnfﬂFE?Hé?WcﬁF%ﬁﬁ%% @rbbPPISﬁp%%b%ﬁ?% of storing

at | east IndIVIdUEbriggc"rnﬁeas d§v1gual information of said liquid

container; |
a light‘emitting portion for emitting light
toward the photoreceptor means; and
a controller for controlling emission of light
10 of said light emitting portion when information
indicated by a signal indicative of individual
information supplied through said container antenna
and said informatioﬁ stored in said information
storing means, are the same.
15
3.. A liquid container according to Claim 1,

wherein said liquid container contains ink.

4. A liquid supplying system comprising: a

20 recording apparatus including,

a ‘carriage,

an apparatus antenna,

photoreceétor means,

a liquid container detachably mountable to
25. sald carriage,

_'said container including,

a container antenna communicatable with the



liquid container ; a light emtting portion for WO 2006/ 129882

PCT/ JP2006/ 311472 89 emtting light toward the photoreceptor neans; a
controller for controlling em ssion of light of said light emtting portion
when information indicated by a signal indicative of individual information
supplied 5 through said container antenna and said information stored in

said information storing neans, are the sane; and injectj i iNto said
el

liquid contalReéPeo 129882 6" A circuit boarg for a liquid c ith

container is detachably nountable to a “recordi ng apparatus to which a
plurality of liquid containers are detachably nountable at different
positions, wherein said recording apparatus includes 15 an apparatus antenna
and phot oreceptor nmeans, said <circuit board conprising: a container antenna
comruni cat abl e wappat beus apped@idsy ianoannahws i dwlitcgtyesitcal cont act

t her ebetween; 20 an information storing portion capable of storing at |east
i ndi vi dual infornatrepeofesmid |iquid container; a connecting portion for
connection with a light emtting portion for emtting light toward the 25
phot or ecept or neans; andraledsematier $erricvntestiPRgC8RESSE off of | ght

storing at least individual information of said liquid
5 container;
a light emitting portion for emitting light
toward the phoﬁoreceptor means; and
a controller for controlling emission of light
of said light emitting portion when information
10 indicated by a signal indicative of individual
information supplied through said container antenna
and said information stored in said information

storing means, are the same.

15 5. A manufacturing methed for manufacturing a
liquid container detachably mountable to a recording
apparatus to which a plurality of liquid containers
are detachably mountaﬂle at different positions,
wherein said recording apparatus includes an apparatus

20 antenna and photoreceptor means, said method
pomprising the steps of:

preparing a liquid ¢ontainer having a substrate
which includes a container antenna communicatable with
the apparatus antenna without physical contact

25 therebetween; an information storing portion capable
of storing at least individual information of said

liquid container ; a light emitting portion for



WO 2006/ 129882 PCT/ JP2006/ 311472 90 of said light emtting portion when
information indicated by a signal indicative of individual information
supplied through said container antenna and said information stored in said
information 5 storing nmeans, are the same. 7. A circuit board according to

Claim6, wh%@ J‘d i ght emtting portion is di sposeq,cﬁrh,? k/gn Ll reuit
recor |

board. 10 8. I ng apparatus capgpl e of nounti

ng sal CIUI cont ai ner

as defined in C|a|n11 wherein said apparatus conprises a photoreceptor
portion for receiving light fromsaid |ight emtting portion of 15 said
liquid container. 9. An apparatus according to Claim@8, further conprising a
carriage for carrylng said liquid container, wherein said carriage is
novabl e to a 20 Pkt ﬁ%&ﬁ}kMﬂ@ﬁet§aﬁédpﬁ%?ORQRRﬁﬁQ9QP58FtW@ﬁ“éndasald | i ght

emtting portion are opposed to each_other.

det achabl y nmount @& t0-sF ﬁ@%bF@Pﬁéoébb%9eﬁTﬁ?%%9QM?

ui d _container cartridge
flﬂlggtzg EoPet@lity of

liquid contalner q{trldq:s are getac unt%QB% lw%erﬁégﬁsgld recordi ng

appar at us inclu I%bpdfgtggr

ﬁ?@nn d] II{orecep * R

2006/ 129882 PCT/ 95&%016/1%% ?tlv%lo%aﬁgdl{r%ﬁ CONAARN oRALLELE9Eq CONPT i Si ng:

5 through said container antenna and sa
stored in said information storing me

same; and

id information

ans, are the

injecting ink into said liquid container.

10 . 6, A circuit board for
container which container is detachab
recording apparatus to which a plural
containers are detachably mountable a
positions, wherein said recording app

15 an apparatué antenna and photorecepto

circuit board comprising:

a liquid

ly mountable to a
ity of liquid

t different
aratus includes

r means, said

a container antenna communicatable with the

apparatus antenna without physical co

therebetween;

ntact

20 an information storing portion capable of

storing at least individual informati

container;

on of saild ligquid

a connecting portion for connection with a

light emitting portion for emitting 1
25 photoreceptor means;

and

ight toward the

a controller for controlling emission of light



a recording head for effecting recording by ejecting liquid; a cartridge
antenna communi catable with the 5 apparatus antenna w t hout physical contact
t her ebetween; an information storing portion capable of storing at |east

i ndi vidual information of said liquid container cartridge; ,10 a |ight
emtting portion for emtting light toward the photoreceptor neans; and a

control l er f@g66Abésgl ! i ng em ssion of |ight of said |ighdrebdstsiiag: portion
when information indicated by a signal ¢f ndicative of individual 15

i nformation supplied through said container cartridge antenna and said
information stored in said information storing nmeans, are the sane. 11. A
| i qui d contai ner detachably nmountable to a 20 recording apparatus to which a

plurality of liquid cqntaihers are detachably nountabl e, wherein said
recordi ng apparafﬁssﬁﬁalEﬂggtaﬂ“ﬁ%ﬁﬁﬁh§ﬁ§téﬁpeﬁ?%Paﬁﬁg’ to¥ecept or neans,

said liquid contai §Eagogp£'Z%Pgi%%Qﬁzﬁﬁgkgkggg Lp said, container; 25 a

cont ai ner ant enna 'Comminr ca appar at us antenna w t hout physica

cont act * t her ebet,uaen. V0. 20060 129882 PCTLAP200G 134AT2: 92, grmat | on

storing portion for storing ormati on lating to the ink contained in
sai d and said information stored in said information

5 storing means, are the same.

7. A circuit board according to Claim &, wherein
said light emitting portion is disposed on said
circuit board.

10

8. A recofding apparatus capable of mounting said
liguid container as defined in Claim 1, wherein said
apparatus comprises a photoreceptor portion for
recelving light from said light emitting portion of

15 said liguid container,

9. An apparatus according to Claim 8, furpher
comprising a carriage for carrying said liguid
container, wherein said carriage 1is movable to a

20 position where said photoreceptor portion and said

light emitting portion are opposed to each other.

10. A liquid container cartridge detachably
mountable to a recording apparatus to wﬁich a
25 plurality of liquid container cartridges are
detachably mountable, wherein said recording apparatus

includes an apparatus antenna and photoreceptor means,



container; a light emtting portion for emtting light 5 toward the

phot orecept or neans; and a controller for controlling em ssion of |ight of

said light emtting portion when infornmation indicated by a signal relating
to the ink supplied through said container antenna and said information 10

stored in saixd jopd/pog@ti on storing neans, are the sane.  pgy/yfeobd/HuiAa
contai ner according to Claiml1, furtheg, conprising a capacitor for supplying

electric power to said light emtting portion. is 13. A liquid container
according to Claim12, wherein said capacitor is an electrical double |ayer
capacitor. 20 14. Aliquid container Claim1l, further conprising a battery
for supplying electric power to said light emtting portion. 15. Aliquid
cont ai ner accor digfgd d iguadnrant 25n¢xre¢HEr IS p FPBEPAGS ANGont act for recei vi ng
el ectric power to be. supplied to said Iight Fnitlin%~poraion fromsaid
recor di ng appar at us. a recording head fof ef ectlng ecording by

ejecting liquid;
a cartridge antenna communicatable with the
5 apparatus antenna without physical contact
therebetween;
an information storing portion capable of
storing at.ieast individual information of said liquid
container cartridge;
10 a light emitting portion for emitting light
toward the photoreceptor means; and
a controller for controlling emission of light
of said light emitting portion when information
indicated by a signal indicative of individual
15 information supplied through said container cartridge
antenna and said information stored in said

information storing means, are the same.

11. A liquid container detachably mountable to a
20 récording apparatus to which a plurality of liquid
containers are detachably mountable, wherein said
recording dpparatus includes an apparatus antenna and
photoreceptor means, said liguid container comprising:
ink contained in said container;
35 a container antenna communicatable with the
apparatus antenna without physical contact

therebetween;
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information storing portion for storing
information relating to the ink contained in said
container;

a light emitting portion for emitting light
toward the photoreceptor means; and

| a contreller for contreolling emission of light

of said light emitting portion when information
indicated by a signal relating to the ink supplied
through said container antenna and said information

stored in said information storing means, are the same.

12. A liquid container according to Claim 1,
further comprising a capacitor for supplying electric

power to said light emitting portion,

13. A liquid container according to Claim 12,
wherein said capacitor is an electrical double layer

capacitor.

14. A liquid container Claim 1, further comprising
a battery for supplying electric power to said light

emitting portion,

15. A liquid container according to Claim 1,
further comprising a contact for receiving electric
power to be supplied to said light emitting portion

from said recording apparatus.
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